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EXECUTIVE  SUMMARY* 


ES.l*  INTRODUCTION 

This  document  is  an  addendum  to  the  Final  Baseline  Risk  Assessment 
(Baseline  RA)  for  the  Remedial  Investigation/Feasibility  Study  (RI/FS)  at  the 
Umatilla  Depot  Activity  (UMDA),  Hermiston,  Oregon.  It  is  prepared  for  the  U.S. 
Army  Environmental  Center  (USAEC;  formerly  the  U.S.  Army  Toxic  and  Hazardous 
Materials  Agency  (USATHAMA))  under  Contract  No.  DAAA15-88-D-0008,  Delivery 
Order  No.  10.  The  Baseline  RA  was  conducted  in  support  of  the  RI/FS  for  UMDA 
to  verify  and  characterize  environmental  contamination  at  the  study  sites  in  terms  of 
potential  impacts  on  human  health  under  current  and  future  land  use  conditions. 

ES.1.1  Purpose  of  RA  Addendum 

The  purpose  of  the  addendum  to  the  Baseline  RA  is  to  evaluate  the  results 
of  additional  field  investigations  at  16  UMDA  sites-Sites  2, 5, 11, 12, 15, 17, 18, 19, 
22,  26, 30,  36, 44  Location  H,  47,  48,  and  50.  This  addendum  assesses  the  potential 
present  and  future  health  risks  posed  by  contaminants  in  soil  and  groundwater  in  the 
absence  of  remediation.  Preliminary  remediation  goals  (PRGs)  were  developed  for 
these  media  if  remediation  was  determined  to  be  required. 

ES.1.2  Addendum  Report  Organization 

The  general  risk  assessment  process  is  described  in  Section  ES.1.2  of  the 
Baseline  RA  and  is  not  repeated  herein.  Installation  background  information  and 
site  descriptions  are  provided  in  Section  ES.2  of  that  report. 


*The  sections  of  the  addendum  marked  with  an  asterisk  correspond  to  the  same 
numbered  sections  in  the  Baseline  RA.  A  section  with  no  asterisk  is  new  to  this 
addendum.  The  absence  of  a  section  in  the  addendum  (e.g.,  ES.2)  means  that  the 
corresponding  section  in  the  Baseline  RA  is  not  affected  by  the  additional  field 
investigations.  The  same  pattern  is  followed  for  figures  and  tables,  except  that  new 
figures  and  tables  are  designated  by  the  appropriate  sequence  number  plus  an  A,  B, 
etc.  (e.g.,  Table  6-185A). 
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This  addendum  includes  the  following  sections  and  supporting  appendices: 


•  Section  1.0*— An  introduction  that  presents  the  outline  and  purpose  of 
this  addendum. 

•  Section  3.0*-Data  evaluation  and  identification  of  contaminants  of 
concern  for  the  16  sites  that  are  part  of  the  followup  field 
investigation. 

•  Section  4.0*— A  summary  of  the  environmental  fate  jmd  transport 
properties  of  the  contaminants  of  concern,  including  three  new 
contaminants  of  concem--benzo(a)pyrene,  benzo(g,h,i)perylene,  and 
indeno(  l,2,3-cd)pyrene. 

•  Section  5.0*»-A  summary  of  the  toxicity  criteria  for  the  contaminants 
of  concern,  including  the  three  new  contaminants  of  concern  listed 
above. 

•  Section  6.0*-»Exposure  assessment. 

•  Section  7.0*~Risk  characterization  and  an  evaluation  of  uncertainties. 

•  Section  8.0*--Development  of  PRGs. 

•  Section  9.0*-Summarv  and  conclusions. 

•  Appendix  C*-Environmental  fate  and  transport  profiles  for  the  three 
new  contaminants  of  concern. 

•  Appendix  E*--Air  modeling  of  fugitive  dust  concentrations  for  those 
sites  for  which  the  dust  inhalation  scenario  is  applicable  because  of 
surface  soil  sampling  results. 

The  reference  list  (Section  10.0)  and  Appendices  A,  B,  and  D  from  the 
Baseline  RA  are  unchanged  and  are  not  repeated  in  this  addendum. 
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ES.3*  data  EVALTTATTON  and  TDENnnCATION  OF  CONTAMINANTS 

OF  CONCERN 

The  purpose  of  contaniinsnt  identification  is  to  evaluate  the  chemicals 
detected  in  the  various  site  media  to  identify  the  contaminants  of  concern  (i.e.,  those 
contaminants  that  potentially  pose  public  health  risks).  Every  effort  was  made  to 
sample  sites  and  media  that  potentially  pose  the  most  significant  contamination  or 
exposure  problems.  Soil  and  groundwater  data  collected  from  16  sites  are  included 
in  this  addendum. 

The  criteria  used  to  determine  the  potential  contaminants  of  concern  for  the 
followup  fieldwork  sites  are  the  same  as  those  described  in  Section  ES.3  of  the 
Baseline  RA. 

Of  previous  analytical  data  available  for  UMDA,  only  data  from  the  Weston 
RI  (conducted  in  1988)  are  integrated  with  Dames  &  Moore  data  in  the  Baseline 
RA.  Collectively,  these  data  represent  the  most  current  site  conditions,  and  only 
Weston  and  Dames  &  Moore  data  were  collected  and  analyzed  in  accordance  with 
USAEC  quality  assurance/quality  control  (QA/QC)  procedures.  Dames  «fe  Moore 
data  include  the  results  of  site  investigations  conducted  at  68  sites  in  1990  and  1991, 
as  well  as  the  results  of  the  followup  field  investigation  conducted  at  various  sites  in 
1992.  Some  data  (e.g.,  toxicity  characteristic  leaching  procedure  (TCLP),  oil  and 
grease,  total  petroleum  hydrocarbon  (TPHC),  and  pH  analyses)  collected  during  the 
Weston  and  Dames  &  Moore  investigations  are  not  included  in  the  Baseline  RA. 
TCLP  analysis  was  performed  at  certain  sites  primarily  to  determine  whether 
contaminated  soil  should  be  classified  as  a  hazardous  waste  based  on  leaching 
characteristics.  Oil  and  grease  and  TPHC  analyses  (e.g.,  at  Site  44  Locations  I  and 
n  and  at  Site  50)  are  useful  to  determine  gross  contamination.  However,  such  results 
are  not  considered  in  the  Baseline  RA,  because  these  analyses  include  a  wide  range 
of  possible  chemical  compounds  that  may  vary  from  site  to  site;  hence,  the  sampling 
results  are  not  directly  useful  in  quantitatively  evaluating  risks. 
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Sampling  and  analytical  results  for  media  sampled  at  each  followup  fieldwork 
site  are  summarized  in  occurrence  and  distribution  tables  in  Section  3.O.*  Followup 
fieldwork  results  did  not  alter  the  contaminants  of  concern  for  groundwater  at  Sites 
11,  19,  and  50-the  only  three  sites  at  which  additional  groundwater  sampling  was 
conducted.  Additional  contaminants  of  concern  were  identified  in  shallow  and 
subsurface  soil  at  certain  sites  based  on  followup  fieldwork  results.  These  results  are 
summarized  in  Section  3.1.* 

ES.4*  ENVIRONMENTAL  FATE  AND  TRANSPORT 

Appendix  C*  presents  fate  and  transport  profiles  for  the  three  new 
contaminants  of  concem-benzo(a)pyrene,  benzo(g,h,i)perylene,  and  indeno(l,2,3- 
cd)pyrene. 

ES3*  TOXICITY  ASSESSMENT 

The  purpose  of  and  methodology  for  toxicity  assessment  are  provided  in 
Section  ES.5  of  the  Baseline  RA  and  are  not  repeated  in  this  addendum. 

The  quantitative  carcinogenic  and  noncarcinogenic  toxicity  values  for  UMDA 
contaminants  of  concern,  including  the  three  new  contaminants  identified  based  on 
followup  fieldwork  results  (benzo(a)pyrene,  benzo(g,h,i)perylene,  and  indeno(l,2,3- 
cd)pyrene),  are  summarized  in  Table  ES-2.*  Table  ES-3  of  the  Baseline  RA  presents 
oral  absorption  factors  and  toxicity  values  adjusted  for  absorption,  which  do  not 
change  based  on  followup  fieldwork  results. 

ES.6*  EXPOSURE  ASSESSMENT 

The  purpose  of  the  exposure  assessment  and  descriptions  of  the  12  potential 
exposure  pathways  identified  for  current  and  future  receptors  are  included  in  Section 
ES.6  of  the  Baseline  RA  and  are  not  repeated  in  this  addendum. 

The  completeness  of  these  pathways  was  evaluated  for  various  current  and 
future  receptors  at  or  near  the  16  followup  fieldwork  sites.  A  subset  of  these 
pathways  was  considered  complete  and  was  selected  for  quantitative  evaluation.  Six 
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Summary  of  Toxicity  Criteria  for  the  Contaminants  of  Concern 


Footnotes: 

(m)-  Inbilatioo  reference  doses  were  calculated  from  reference  air  ooDceBtt«ioBs(RFCs)  assuming  that  a  standard  70  kg 
human  inhales  20  cubic  meters  of  att/day  (USEPA,  1989b).  Umitatioiis  of  these  assumpdoas  are  discussed  in  the 
WBffTTamty  section  of  the  text 

(a) -  Souree  codes  are  listed  below.  The  4  values  shown  in  this  cohann  are  the  sourees  for  die  oral  Rfl),  the  inhalation  RfD« 

the  oral  slope  tetor^and  the  inhalation  slope  factor,  respectively. 

CnUSEPA,  1991d 

(2) USEPA,  1991e 

(3) USEPA,  199lg 

(4) USEPA,199Ik 

(5)  Brower,  1992 

(6)  USEPA,  1990 

(7) Ris,1992 

(8) Ris,199] 

(^Poiner.  1992 

(10)  USEPA,  1992e 

(11)  USEPA,  1992f 

(b)  •  The  oral  slope  factors  are  listed  for  cmhnium  in  water  and  dietanr  cadrahun,  respectively. 

(c) -  Values  for  hexavalent  cfaremium  are  used  in  this  risk  asscssmat 

(<0*  A  modifying  Actor  of  10  was  also  used  to  reflect  uncertainty  in  the  data  base  and  the  variable  absorption  of  cfarooiiim. 

(e) -  A  modifying  Actor  of3  was  also  used  to  account  for  the  uncertainty  in  manganese  exposure  levels  in  the  principal  study. 

(f)  •  Tj*»**<  value  is  for  the  soluble  salts  of  nickel. 

(g)  -  tji>H  values  are  for  nickd  itfineo'  dust  and  nickd  subsulfide,  respectively.  Most  conservative  value  (e.g.,  nickel  subsuifide) 

used  in  this  Basdme  RA. 

Oi)- Value  is  for  thallium  as  thallium  sulfate 

(i) *  Under  RfD/RfC  Work  Group  review. 

(j)  *  A  modifying  Actor  of  5  was  used  to  reflect  tolerance  to  cyanide  when  adminsitered  in  food. 

(k)  •  Because  analytis  consisted  of  total  nitrate/nimte,  value  for  nitrate  is  used  in  this  baseUne  RA. 

(0  •  Has  been  withdrawn  by  the  RfD/RfC  work  group 

(m)  -  The  RfD/RfC  work  group  has  recently  classified  the  inhalation  RfC  of  xylenes  as  ’’noo-verifiable". 

(n) *  Under  CRAVE  work  group  review 

Not  applicable 

Acronyms: 

RIDo  •  Oral  reference  dose 

UF  •  Uncertahity  Actor 

RfDi  •  bbalation  reference  dose 

SFo  -Oral  slope  Actor 

SFi  •  Inhalation  slope  Actor  ^ 

ND-Nodata 

ID  •  Insufficient  data  available 

UR -Under  review 

NOEL  -  No  observable  effect  level 

NOAEL  •  No  observable  adverse  effect  level  (sec  Appendix  B). 

MCL  -  Maximum  contaminant  level 

CNS  -  Central  nervous  system 

RiC  -  Reference  concentration  (see  Appendix  B) 

CRAVE  -  Carcinogen  Riric  Assessment  Verification  Endeavor  (see  Appendix  B) 

•-  Replaces  original  Table  5-1  in  the  final  Baseline  RA;  Dames  &  Moore,  1992a 
•*-  New  contaminant  of  concern  based  on  followup  fieldwork  results. 
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different  land  use  scenarios-residential,  light  industrial,  military,  construction, 
agricultural,  and  recreational-were  identified  to  evaluate  exposures  under  future 
conditions. 

Principal  e}q)osure  pathways  considered  to  be  complete  and  selected  for 
quantification  at  one  or  more  sites  under  current  land  use  conditions  are  summarized 
in  Table  ES-4.* 

Of  the  possible  future  land  uses  for  UMDA  property  (i.e.,  residential,  light 
industrial,  military,  construction,  agricultural,  and  recreational),  residential  land  use 
generally  yields  the  highest  exposures  because  of  the  long  exposure  frequency  and 
duration  for  this  population.  Therefore,  the  residential  scenario  is  assumed  to  be  the 
most  conservative  future  scenario  and  the  most  appropriate  land  use  to  consider 
when  estimating  risks  or  hazards.  Principal  exposure  pathways  considered  to  be 
complete  and  selected  for  quantification  at  one  or  more  sites  under  future  residential 
land  use  conditions  are  summarized  in  Table  ES-S.* 

Four  followup  fieldwork  sites  (Sites  15,  17,  18,  and  19)  are  located  in 
Operable  Unit  B,  the  Ammunition  Demolition  Activity  (ADA)  area.  Future  military 
use  of  these  sites  was  quantitatively  evaluated,  because  the  Oregon  National  Guard 
could  use  this  area  for  tank  training  exercises.  Only  the  inhalation  of  contaminated 
soil  as  airborne  dust  (pathway  5)  was  considered  complete  for  this  future  land  use 
scenario. 

Although  the  dermal  absorption  of  contaminants  from  soil  (pathway  1)  was 
complete  for  certain  sites  under  current  and  future  land  use  conditions,  it  was  not 
quantitatively  evaluated  at  many  sites,  because  data  were  not  available  on  dermal 
absorption  of  the  contaminants  of  concern  in  soil. 

Although  the  inhalation  of  vapors  volatilized  from  soil  (pathway  4)  was 
complete  for  certain  sites  under  both  current  and  future  land  use  conditions,  it  was 
not  quantitatively  evaluated  because:  (1)  very  few  volatile  organic  compounds 
(VOCs)  were  identified  as  contaminants  of  concern  in  soil  at  sites  where  this  pathway 
was  complete;  (2)  the  95  percent  upper  confidence  limit  (UCL)  concentrations  of 
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Summary  of  Basoline  Risk  Assessment  for  UMDA  •  Current  Land  Use  Scenario 


Summary  of  Baseline  Risk  Assessment  for  UMDA  •  Future  Land  Use  Scenario 
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Coyote  Coulee  Soil:  shallow  (to  a  depth  of  2  feet)~metals  and  Pathways  1 . 2. 3,  and  1 2  are  complete  The  multiple  pathway  potential  carcinogenic  risk  and 

Discharge  Gullies  explosives  and  quantifled  for  the  future  residential  noncardnogenlc  hazard  for  Site  52  for  the  future  residential 

land  use  scenario.  land  use  scenario  are  5E>04  and  4,  respectively.  Pathway  12 

(crop  ingestion)  presents  the  greatest  potential  risk  and  hazard. 


Summary  of  Baseline  Risk  Assessment  for  UMDA  -  Future  Land  Use  Scenario 
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TABLE  ES-S*  (cont’d) 

Summary  of  Baselina  Risk  Assessment  for  UMDA  •  Future  Land  Use  Scenario 
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TABLE  ES-5*  (cont’d) 

Summary  of  Baseline  Risk  Assessment  for  UMDA  •  Future  Land  Use  Scenario 


Summary  of  Baseline  Risk  Assessment  for  UMDA  -  Future  Land  Use  Scenario 


TABLE  ES-S*  (cont'd) 

Summaiy  of  Basolino  Risk  Assessmsnt  for  UMDA  -  Future  Land  Use  Scenario 


TABLE  ES-5*  (cont'd) 

Summary  of  Baseline  Risk  Assessment  for  UMDA  >  Future  Land  Use  Scenario 
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Summary  of  Baseline  Risk  Assessment  for  UMDA  •  Future  Land  Use  Scenario 
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Summaiy  of  Baseline  Risk  Assessment  for  UMDA  -  Future  Land  Use  Scenario 
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Summary  of  Baaeline  Risk  Assessment  for  UMDA  -  Future  Land  Use  Scenario 
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Summary  of  Baseline  Risk  Assessment  for  UMDA  -  Future  Land  Use  Scenario 
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these  contaminants  were  generally  low  compared  to  their  respective  detection  limits; 
(3)  the  risks  and  hazards  associated  with  pathway  4  were  expected  to  be  less  than 
those  for  the  other  soil  exposure  pathways  quantified  for  applicable  exposed 
populations  (e.g.,  current  workers,  future  residents,  and  future  construction  workers); 
and  (4)  dilution  with  the  large  volume  of  ambient  air  may  significantly  decrease  the 
exposure  point  concentration  of  these  contaminants  once  emitted  from  soil. 

Pathway  9  (inhalation  of  vapors  during  nonshowering  use  of  groundwater)  was 
not  selected  for  quantitative  evaluation  at  sites  where  it  was  complete  for  future 
residential  and  nonresidential  populations,  because:  (1)  only  a  few  VOCs  were 
identified  as  contaminants  of  concern  in  groundwater;  (2)  the  95  percent  UCL 
concentrations  of  these  contaminants  were  generally  low  compared  to  their  respective 
detection  limits;  and  (3)  dilution  into  the  large  volume  of  air  encountered  outdoors 
or  in  large  indoor  facilities  was  expected  to  significantly  lower  the  exposure  point 
concentrations  of  VOCs  once  emitted  fi-om  groundwater.  Therefore,  the  magnitude 
of  exposure  was  expected  to  be  small  and  the  associated  risks  low. 

Quantitative  estimates  of  human  exposure  point  concentrations  and 
contaminant  intakes  were  calculated  for  current  and  future  land  use  scenarios 
according  to  the  methodologies  presented  in  Section  6.4  of  the  Baseline  RA.  The 
quality  of  exposure  parameter  assumptions  and  values  used  in  calculating  these 
concentrations  and  intakes  is  discussed  in  Section  7.4  of  the  Baseline  RA.  For  soil- 
and  groundwater-related  exposure  scenarios,  95  percent  UCL  concentrations  based 
on  concentrations  measured  during  the  RI  were  used  as  exposure  point 
concentrations  unless  the  95  percent  UCL  concentrations  exceeded  the  maYimnm 
concentration  detected  at  a  site.  In  these  cases,  the  maximum  detected  values  were 
used  as  exposure  point  concentrations.  No  air  samples  were  collected  during  the  RI. 
Therefore,  for  the  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  air 
concentrations  were  determined  using  the  models  described  in  Appendix  B  of  the 
Baseline  RA.  For  the  consumption  of  crops  irrigated  by  contaminated  groundwater 
or  grown  in  contaminated  soil  (pathway  12),  the  concentrations  of  contaminants  of 
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concern  were  detennined  bEsed  on  models  described  in  Section  6.4.10  of  the 
Baseline  RA. 

ES.7*  HITMAN  HEALTH  RISK  EVALUATION 

The  purpose  of  risk  characterization  and  the  methodologies  used  to  estimate 
potential  health  hazards/risks  are  discussed  in  Section  ES.7  of  the  Baseline  RA  and 
are  not  repeated  in  this  addendum. 

Fifteen  UMDA  sites,  at  which  lead  concentrations  in  soil  exceeded  200  parts 
per  million  (ppm),  were  selected  for  evaluation  using  the  uptake  biokinetic  (UBK) 
model  (Evans,  1992)  described  in  Section  ES.7  of  the  Baseline  RA  These  are  Sites 
1,  13,  14,  32  Location  H,  37,  39,  and  46,  and  followup  fieldwork  Sites  2,  15,  17,  18, 
19, 22, 26,  and  47.  At  200  ppm  and  the  model  default  values,  more  than  99.9  percent 
of  children  0  to  6  years  old  would  have  blood  lead  levels  less  than  or  equal  to 
10  micrograms  per  deciliter  (/tg/ dL).  This  level  is  the  lower  bound  of  the  range 
identified  by  the  Centers  for  Disease  Control  (CDC)  as  where  effects  may  be 
observed  in  some  individuals  (Wakeman,  1991). 

ES.7.1*  Current  Land  Use  Conditions 

A  summary  of  risks  and  hazards  estimated  under  current  land  use  conditions 
is  presented  in  Table  ES-4*  for  the  11  receptor  populations  quantitatively  evaluated 
in  the  Baseline  RA  As  in  the  Baseline  RA,  risks  and  hazards  for  all  currently 
e3q)Osed  populations  via  all  pathways  quantitatively  evaluated  are  below  the  lower 
bound  of  the  National  Contingency  Plan  (NCP)  risk  range  of  lE-06  to  lE-04  and  1, 
respectively.  As  in  the  Baseline  RA,  of  the  current  receptors,  those  whose  potential 
exposure  yields  the  highest  risks  and  hazards  are  the  open  detonation  (OD)  pit/ open 
burning  tray  workers,  whose  multiple  pathway  risk  and  hazard  are  4E-07  and  2E-01, 
respectively.  These  results  are  slightly  lower  than  or  equal  to  those  calculated  in  the 
Baseline  RA  (8E-07  and  2E-01,  respectively  (Dames  «fe  Moore,  1992a)). 


ES.7.2*  Future  Land  Use  Conditions 


A  summary  of  the  risks  and  hazards  estimated  under  future  land  use 
conditions  is  presented  in  Table  ES-5*  for  future  residents,  military  personnel, 
industrial  persormel,  farmers,  hunters,  and  construction  workers. 

Risk  assessment  results  for  pathways  6,  7,  8,  10,  and  11  (Site  31  only)  are 
discussed  in  Section  ES.72  of  the  Baseline  RA  and  are  not  repeated  herein. 
Pathways  1,  2,  3,  5,  and  12  are  quantitatively  evaluated  in  this  addendum;  their 
impacts  on  future  cancer  risk  estimates  and  noncarcinogenic  hazard  estimates-as  well 
as  identification  of  the  dominant  contaminants  of  concern,  and  conclusions-are 
discussed  below. 

Although  residential  development  of  the  ADA  Area  was  quantitatively 
evaluated,  it  is  unlikely  given  the  high  probability  that  unexploded  ordnance  (UXO) 
is  located  throughout  this  area.  Unrestricted  future  land  use  scenarios  (e.g., 
residential,  agricultural,  recreational,  and  light  industrial)  in  the  ADA  Area~which 
result  in  some  of  the  highest  risks  and  hazards  calculated  in  this  addendum~are  not 
likely  to  occur  unless  the  area  is  fully  remediated  and  UXO  is  removed.  Therefore, 
estimated  risks  and  hazards  at  ADA  Area  followup  fieldwork  Sites  15,  17,  18,  and 
19  may  be  unreasonably  high,  because  it  is  not  likely  that  the  unrestricted  land  uses 
will  become  operable. 

ES.7.2. 1*  Future  Residential  Land  Use  Conditions.  The  following  conclusions  were 
drawn  from  the  evaluation  of  risks  and  hazards  under  the  future  residential  land  use 
scenario,  which  is  assumed  to  be  more  conservative  than  the  other  five  future  land 
use  scenarios  (light  industrial,  military,  construction,  agricultural,  and  recreational) 
evaluated  in  the  Baseline  RA  and  in  this  addendum.  These  conclusions,  while  not 
exhaustive,  are  intended  to  aid  readers  in  sorting  through  the  many  risks  and  hazards 
calculated  for  this  scenario. 

(1)  At  four  of  the  16  followup  fieldwork  sites-Sites  2,  26,  30,  and  44 
Location  II~one  of  the  following  two  conditions  applies.  Either 
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multipathway  carcinogenic  risks  under  all  future  land  use  scenarios 
evaluated  are  below  the  NCP  risk  range  of  lE-04  to  lE-06,  and 
multipathway  noncarcinogenic  hazards  are  less  than  Ij  or  no 
carcinogenic  risks  are  calculated  because  appropriate  slope  factors  are 
not  available  for  any  of  the  contaminants  of  concern,  and  multipathway 
noncarcinogenic  hazards  are  less  than  1. 

Sites  2  and  44  Location  n  were  not  previously  sampled;  therefore,  no 
results  were  presented  for  these  sites  in  the  Baseline  RA.  Conclusions 
for  Sites  26  and  30,  based  on  followup  fieldwork  results,  are  similar  to 
those  presented  for  these  sites  in  the  Baseline  RA  (Dames  &  Moore, 
1992a). 

(2)  At  one  of  the  remaining  12  followup  fieldwork  sites—Site  36--the 
multipathway  potential  carcinogenic  risk  is  below  the  risk  range  of  lE- 
04  to  lE-06,  and  the  multipathway  noncarcinogenic  hazard  exceeds  1. 
These  conclusions  are  the  same  as  those  presented  for  Site  36  in  the 
Baseline  RA  (Dames  &  Moore,  1992a). 

(3)  At  one  of  the  remaining  11  followup  fieldwork  sites-Site  22-the 
multipathway  potential  carcinogenic  risk  is  greater  than  lE-06,  but  less 
than  lE-05,  and  the  multipathway  noncarcinogenic  hazard  exceeds  1. 
The  carcinogenic  risk  result  (9E-06)  is  slightly  greater  than  that 
calculated  in  the  Baseline  RA  (lE-06),  while  the  noncarcinogenic 
result  (2)  is  slightly  lower  than  that  (3)  calculated  in  the  Baseline  RA 
(Dames  &  Moore,  1992a). 

(4)  At  two  of  the  remaining  10  followup  fieldwork  sites-Sites  48  and  50- 
multipathway  carcinogenic  risks  are  greater  than  lE-05,  but  less  than 
or  equal  to  lE-04,  and  multipathway  noncarcinogenic  hazards  are  less 
than  1.  These  conclusions  are  the  same  as  those  presented  for  Sites 
48  and  50  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 
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(5)  At  the  remaining  eight  followup  fieldwork  sites-Sites  5, 11, 12, 15, 17, 
18, 19,  and  47-multipathway  carcinogenic  risks  are  equal  to  or  exceed 
lE-04,  and  multipathway  noncarcinogenic  hazards  are  equal  to  or 
exceed  1.  These  conclusions  are  similar  to  those  presented  for  these 
sites  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

ES.7.2.1.1*  Discussion  of  Conclusions  for  Carcinogenic  Risk  Estimates.  As  in  the 
Baseline  RA,  the  ingestion  of  contaminated  drinking  water  (pathway  5)  is  the  only 
pathway  that  significantly  contributes  to  the  multipathway  risk  at  five  of  the  followup 
fieldwork  sites-Sites  11, 12, 18, 47  (flood  gravel  and  basalt  aquifers),  and  50.  These 
are  five  of  the  11  sites  with  multipathway  carcinogenic  risk  estimates  within  the  NCP 
risk  range  of  lE-04  to  lE-06  or  exceeding  the  upper  bound  of  this  range  (see  (3),  (4), 
and  (5)  above).  As  in  the  Baseline  RA,  at  these  five  sites,  arsenic  is  a  dominant 
contaminant  of  concern  for  pathway  5.  For  example,  if  this  contaminant  and  pathway 
are  not  considered,  multipathway  carcinogenic  risks  decrease  by  1  to  2  orders  of 
magnitude,  though  most  are  still  within  the  NCP  risk  range  of  lE-04  to  lE-06. 

In  general,  fi'om  two  to  10  groundwater  samples  were  collected  at  each  of  the 
five  sites  listed  above;  although  this  is  a  relatively  small  number  of  samples,  arsenic 
was  detected  in  almost  every  sample.  Detected  concentrations  of  arsenic  generally 
range  from  5  to  40  micrograms  per  liter  (/*g/L),  which  exceeds  the  maximum 
background  groundwater  arsenic  concentration  of  1  #tg/L.  It  should  be  noted, 
however,  that  all  detected  groundwater  concentrations  of  arsenic  are  less  than  its 
maximum  contaminant  level  (MCL)  of  50  /tg/L. 

Although  oral  carcinogenicity  data  for  arsenic  are  based  on  epidemiology 
studies  with  over  40,000  participants,  some  disagreement  continues  among  U.S. 
Envirorunental  Protection  Agency  (EPA)  regulators,  and  new  data  are  evaluated  as 
they  become  available  (USEPA  1992c).  The  results  of  epidemiological  studies  in 
Taiwan,  Chile,  Argentina,  and  Mexico  indicate  an  increased  skin  cancer  prevalence 
associated  with  arsenic  exposure  (USEPA  1992c).  The  exposed  Taiwanese 
population  also  had  elevated  standard  mortality  ratios  attributable  to  cancers  of  the 
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bladder,  lung,  liver,  kidney,  skin,  and  colon.  Based  on  increased  skin  cancer 
incidence  in  orally  exposed  individuals,  EPA  classifies  arsenic  in  weight-of-evidence 
Group  A  (human  carcinogen;  USEPA,  1992a).  Possible  confounding  factors  in  the 
Taiwanese  study  include  the  role  of  other  drinking  water  contaminants,  dietary 
factors,  and  ejq)erimenter  scoring  bias  (USEPA,  1988c).  Furthermore,  the 
extrapolation  model  used  to  estimate  low  dose  risks  may  have  been  overly 
conservative  because  of  the  possibility  of  low  dose  detoxification  activity  (Marcus  and 
Rispin,  1988).  Nevertheless,  a  lack  of  knowledge  about  the  exact  shape  of  the 
extrapolated  dose-response  curve  does  not  nullify  the  extensive  weight  of  evidence 
associating  arsenic  exposure  with  skin  cancer  induction  (USPHS,  1990). 

Crop  ingestion  (pathway  12)  is  the  only  significant  pathway  for  carcinogenic 
risks  at  four  of  the  remaining  six  followup  fieldwork  sites  (Sites  5,  15,  17,  and  19) 
with  multipathway  carcinogenic  risks  within  the  NCP  risk  range  of  lE-04  to  lE-06 
or  exceeding  the  upper  bound  of  this  range.  These  results  are  similar  to  those 
presented  for  these  sites  in  the  Baseline  RA  (Dames  &  Moore,  1992a).  If  crop 
ingestion  is  not  considered  at  these  sites,  risks  decrease  by  1  to  2  orders  of 
magnitude,  but  in  most  cases  are  still  within  the  NCP  risk  range  of  lE-04  to  lE-06. 
As  noted  in  Section  7.0,*  certain  future  residents  may  not  grow  and  ingest  their  own 
crops;  therefore,  this  pathway  may  not  be  applicable  to  all  future  residents. 
Management  decisions  based  on  results  of  the  crop  ingestion  pathway  should  be 
withheld  until  further  data  become  available  to  document  the  legitimacy  of  this 
pathway  at  UMDA  (e.g.,  "pilot"  crop  growing,  whereby  crops  are  grown  in 
contaminated  UMDA  soil,  irrigated  with  contaminated  groundwater,  and  then 
sampled  and  analyzed).  It  is  primarily  concentrations  of  RDX  and  TNT  in  surface 
soil  that  contribute  to  the  risks  estimated  for  pathway  12  at  these  sites.  RDX  and 
TNT  were  generally  detected  in  more  than  half  of  the  surface  soil  samples  collected, 
though  they  were  detected  in  only  one  surface  soil  sample  at  certain  sites. 
Concentrations  of  RDX  in  surface  soil  range  from  0.4  to  1,600  micrograms  per  gram 
(^g/g),  while  concentrations  of  2,4,6-TNT  range  from  0.8  to  43,000  /tg/g. 
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2,4,6-TNT  is  classified  as  an  EPA  Group  C  carcinogen  (USEPA,  1992c),  based 
on  the  combined  tumor  incidence  in  rats  and  mice  exposed  to  dietary  2,4,6-TNT  for 
2  years  (Furedi  jl.,  1984a;  1984b).  Female  rats  exposed  to  50  milligrams  per 
kilogram  per  day  (mg/kg/day)  of  2,4,6-TNT  had  an  increased  incidence  of  combined 
transitional  cell  papillomas  and  carcinoma  of  the  urinaiy  bladder.  Urinary  tract 
hyperplasia  in  both  sexes  supports  the  finding  of  renal  carcinogenicity.  Exposed 
female  mice  show  an  increased  incidence  of  malignant  lymphoma  and  leukemia  of 
the  spleen,  compared  with  untreated  controls.  For  mice,  the  total  incidence  of 
hematopoietic  tumors  in  all  organs  is  not  significantly  treatment-related.  According 
to  National  Technology  Program  Guidelines  (McConnell  etal.,  1986),  only  the  total 
incidence  of  hematopoietic  tumors,  rather  than  the  incidence  in  any  single  organ, 
should  be  considered  in  the  weight-of-evidence  classification.  The  Group  C 
classification  is  justified,  because  verified  tumorigenicity  is  observed  in  only  one 
species  (USEPA,  1986a). 

RDX  is  carcinogenic  in  one  of  three  rodent  bioassays  (Lish  ^  d.,  1984). 
However,  technical  flaws  in  this  study  involve  reduction  in  the  highest  dietary  level 
given  to  female  mice  because  of  excessive  mortality,  sample  contamination  with  3  to 
10  percent  HMX,  and  the  lack  of  statistically  significant  differences  when  the 
incidences  of  adenomas  and  carcinomas  are  analyzed  separately  (USEPA,  1988d). 
Tumor  incidence  in  rats  is  not  increased  in  either  of  two  lifetime  bioassays  (Levine 

1983;  Hart,  1977).  Based  on  the  mouse  tumor  incidence  and  the  absence  of 
efiects  in  rats,  RDX  is  considered  a  Group  C  carcinogen  (possible  human  carcinogen; 
USEPA,  1986a;  199  Id).  Despite  technical  flaws  in  the  Lish  study,  the  confidence  in 
this  weight-of-evidence  classification  should  be  considered  high. 

Both  pathways  2  and  12  significantly  contribute  to  the  estimated  multipathway 
risk  at  Sites  22  and  48,  with  various  contaminants  dominating  risks  via  these  two 
pathways.  The  multipathway  risk  calculated  for  Site  22  (9E-06)  is  greater  than  that 
calculated  in  the  Baseline  RA  (lE-06),  primarily  due  to  the  detection  of  beryllium, 
which  was  detected  only  during  followup  fieldwork.  It  should  be  noted  that  the 
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tnaviTmim  concentration  of  beryllium,  1.89  /ig/g,  is  only  slightly  greater  than  both  the 
background  comparison  criterion  of  1.86  ^g/g  and  the  sample  detection  limit  of 
1.86  /ig/g.  Also,  only  one  of  30  soil  samples  at  this  site  exceeded  the  background 
comparison  criterion. 

BeiylUum  is  classified  as  Group  B2  (probable  human  carcinogen)  on  the  basis 
of  tumor  induction  in  animals  administered  beryllium  salts  by  inhalation  or  by 
intravenous  or  intramedullary  injection  (USEPA,  1992c).  Analysis  of  the  only 
available  oral  study  (Schroeder  and  Mitchener,  1975)  does  not  indicate  a  statistically 
significant  increase  in  gross  tumors  in  rats  exposed  for  life  to  beryllium  sulfate  in 
drinking  water.  However,  EPA  uses  this  study  as  the  basis  for  an  oral  slope  factor, 
because  the  tumor  incidence  is  not  significantly  increased  (USEPA,  1992c). 
Therefore,  the  oral  slope  factor  is  suspect  because  of  the  lack  of  adequate  route- 
specific  data. 

ES.7.2.12*  Disaissinn  nf  Conclusions  for  Noncarcinogenic  Hazard  Estimates.  As 
in  the  Baseline  RA,  four  of  the  10  sites  that  are  listed  in  conclusions  (2),  (3),  (4),  and 
(5)  for  the  future  residential  land  use  scenario  (Section  ES.7.2.1*)  as  having 
multipathway  noncarcinogenic  hazards  that  are  equal  to  or  exceed  1  are  determined 
to  have  hazards  that  only  slightly  exceed  1  (i.e.,  are  between  1  and  10).  These  are 
Sites  11,  12,  18,  and  22.  As  noted  in  Section  7.0,*  it  is  appropriate  to  segregate 
chemical-spedfic  hazards  at  some  followup  fieldwork  sites  (e.g..  Sites  11  and  22), 
because  target  organ  effects  or  mechanisms  of  action  differ  between  the  contaminants 
of  concern.  In  some  cases,  noncarcinogenic  hazards  are  reduced  to  below  1  if 
chemical-specific  hazards  are  considered  separately.  As  in  the  Baseline  RA,  the 
remaining  six  followup  fieldwork  sites  that  are  noted  in  conclusions  (2)  and  (4)-Sites 
5,  15,  17,  19,  36,  and  47-have  multipathway  noncarcinogenic  hazards  that  exceed  1 
by  more  than  an  order  of  magnitude. 

At  followup  fieldwork  Sites  11  and  12,  the  ingestion  of  contaminated  drinking 
water  (pathway  5)  is  the  only  pathway  whose  hazard  index  significantly  contributes 
to  the  multipathway  hazard  estimates,  and  arsenic  is  the  dominant  contaminant  of 
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concern.  For  example,  if  this  contaminant  and  pathway  are  not  considered, 
multipathway  noncarcinogenic  hazards  at  these  sites  range  from  2E-04  to  8E-01, 
decreasing  by  1  to  4  orders  of  magnitude  and  falling  below  1.  As  noted  in  Section 
ES.7.2.1.1,*  arsenic  was  detected  in  almost  every  sample  collected.  Detected 
concentrations  of  arsenic,  while  exceeding  the  maximum  background  groundwater 
concentration  of  1  ng/l-,  are  below  the  MCL  of  50  ftg/L. 

Although  oral  toxicity  data  for  arsenic  are  based  on  epidemiology  studies  with 
over  40,000  participants,  some  disagreement  continues  among  EPA  regulators,  and 
new  data  are  evaluated  as  they  become  available  (USEPA,  1992c).  The  oral 
reference  dose  is  based  on  findings  of  hyperpigmentation,  keratosis,  and  vascular 
complications  in  a  Chinese  population  exposed  to  arsenic  in  drinking  water  (Tseng, 
1977;  Tseng  jgt  d.,  1968).  Although  these  findings  provide  the  most  statistically 
robust  dose-response  relationship  between  arsenic  exposure  and  toxicity,  limitations 
include  the  relatively  small  proportion  of  older  subjects,  who  are  more  likely  to  show 
symptomology;  inadequate  knowledge  about  biological  detoxification  rates;  the 
possible  contributing  role  of  other  factors,  such  as  aqueous  humic  substances,  other 
dietary  elements,  and  the  background  contribution  from  drinking  water  itself;  and  the 
possible  role  of  arsenic  as  an  essential  nutrient,  which-based  on  ejqierimental 
evidence-is  plausible  in  goats,  rats,  and  chickens,  but  has  not  been  adequately 
demonstrated  in  humans  (USEPA,  1988c;  1992c;  USPHS,  1990). 

The  authors  of  the  Agency  for  Toxic  Substances  and  Disease  Registry 
(ATSDR)  toxicological  profile  (USPHS,  1990)  state  that  the  no  observed  adverse 
effects  level  (NOAEL)  for  chronic  inorganic  arsenic  exposure  is  between  5E-04  and 
lE-02  mg/kg/day,  and  that  the  average  background  rate  is  approximately  lE-03 
mg/kg/day.  EPA  (1992)  calculates  a  NOAEL  of  8E-04  mg/kg/day,  and  also  adds 
an  uncertainty  factor  of  3  to  account  for  incomplete  knowledge  about  reproductive 
effects  and  sensitive  populations.  Because  of  the  uncertainty  associated  with  possible 
adverse  health  effects  so  close  to  background  intake  levels,  only  medium  confidence 
can  be  placed  in  the  reference  dose. 
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As  in  the  Baseline  RA,  at  followup  fieldwork  Sites  5,  15,  and  19,  crop 
ingestion  (pathway  12)  is  the  only  pathway  whose  hazard  index  significantly 
contributes  to  the  multipathway  hazard  estimates.  If  crop  ingestion  is  not  considered 
at  these  sites,  hazards  decrease  by  1  to  2  orders  of  magnitude.  As  noted  in  Section 
ES.7.2.1.1,*  because  some  future  residents  may  not  grow  and  ingest  their  own  crops, 
this  pathway  may  not  be  applicable  to  all  future  residents.  Surface  soil 
concentrations  of  RDX  and  TNT  are  the  primary  contributors  to  the  noncarcinogenic 
hazard  estimates  at  these  sites.  Concentrations  of  RDX  in  surface  soil  range  from 
0.4  to  1,600  /xg/g>  while  concentrations  of  2,4,6-TNT  range  from  0.8  to  43,000  /ig/g. 

The  oral  reference  dose  for  2,4,6-TNT  is  based  on  somewhat  conflicting  data 
fi'om  subchronic  and  chronic  animal  bioassays  of  dogs,  mice,  and  rats.  Although  data 
suggest  that  dogs  are  the  most  sensitive  and  most  appropriate  species  for  quantitative 
risk  assessment  (USEPA,  1989f),  they  seem  unusually  sensitive  when  compared  to 
rodents.  This  sensitivity  may  be  partially  attributable  to  the  method  of  administration 
(oral  capsule)  used  by  Levine  ^  ^.,  1983.  Consequently,  EPA  calculates  the 
reference  dose  based  on  a  subchronic  lowest  observed  adverse  effects  level  (LOAEL) 
ffT>d  application  of  an  uncertainty  factor  of  1,000,  instead  of  the  more  traditional 
10,000  (USEPA,  1989f).  EPA  rates  confidence  in  the  reference  dose  as  medium, 
because  adverse  effects-particularly  hematopoietic  effects-occur  at  higher  doses  in 
other  species,  and  because  of  the  lack  of  reproductive  data  (USEPA,  1992c). 
Considering  the  entire  available  data  base,  the  use  of  an  uncertainty  factor  of  1,000 
seems  reasonable. 

The  principal  study  on  which  the  reference  dose  for  RDX  is  based  is  a  2-year 
feeding  experiment  in  which  concentration-related  mortality,  cataracts,  hepatoxicity, 
and  renal  toxicity  occurred  in  treated  rats  (DOD,  1983).  The  no  observed  effects 
level  (NOEL)  for  these  effects  is  0.3  mg/kg/day,  and  the  LOAEL  for  inflammation 
of  the  prostate  is  1.5  mg/kg/day.  The  NOAEL  in  a  lifetime  mouse  feeding  study  is 
7.0  mg/kg/day  (DOD,  1984).  In  90-day  oral  studies,  groups  of  cynomegalus  monkeys 
show  central  nervous  system  disturbances,  characterized  primarily  by  tonic-clonic 
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convulsions,  at  10  mg  RDX/kg/day  (Martin  and  Hart,  1974).  The  NOAELfrom  this 
study  is  1  mg/kg/day.  These  findings  are  relevant,  because  exposed  humans  also 
show  central  nervous  system  effects,  including  convulsions,  unconsciousness,  and 
disorientation  (USEPA,  1988).  EPA  considers  confidence  in  both  the  principal  study 
and  the  data  base  to  be  high  (USEPA,  1991).  The  principal  study  clearly  identifies 
a  concentration-response  relationship,  a  NOAEL,  and  a  LOAEL.  Furthermore,  the 
reference  dose  is  supported  by  subchronic  data  in  nonrodent  species,  and  the  data 
base  consists  of  most  relevant  toxicological  endpoints,  including  developmental 
effects. 

As  in  the  Baseline  RA,  pathways  2  (ingestion  of  contaminated  soil)  and  12 
(crop  ingestion)  present  the  greatest  potential  noncardnogenic  hazards  for  future 
residents  at  followup  fieldwork  Sites  17,  22,  and  36.  Pathways  5  (ingestion  of 
contaminated  drinking  water)  and  12  present  the  greatest  potential  hazards  at  Sites 
18  and  47.  Dominant  contaminants  of  concern  at  these  five  sites  vary  with  each 
pathway. 

ES.7.2.1.3*  Conclusions  for  the  Lead  Uptake /Biokinetic  Model  Results. 
Table  ES-6*  presents  results  of  the  lead  UBK  model  for  the  15  UMDA  sites 
evaluated.  These  results  indicate  that  lead  concentrations  at  several  sites  may  yield 
unacceptable  exposure  levels;  this  determination  is  based  on  the  percentage  of  the 
population  to  be  protected  and  the  selected  blood  lead  cutoff  level.  For  example, 
lead  concentrations  at  four  followup  fieldwork  sites  (Sites  2,  17, 19,  and  22)  may  be 
considered  unacceptable  if  the  goal  is  to  have  95  percent  or  more  of  the  population 
with  blood  lead  levels  below  the  CDC-recommended  cutoffs  of  10  ng/SL  or  15 
^g/dL.  If  the  goal  is  99  percent  of  the  population  with  blood  lead  levels  less  than 
10  Mg/dL  and  15  Mg/dL,  then  lead  concentrations  at  seven  (Sites  2, 15, 17, 19, 22, 26, 
and  47)  and  four  sites  (Sites  2,  17,  19,  and  22),  respectively,  may  be  considered 
unacceptable.  These  results  are  generally  similar  to  those  presented  in  the  Baseline 
RA,  with  the  exception  of  Site  2,  which  was  not  previously  sampled  (Dames  & 
Moore,  1992a). 
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Results  of  the  Uptake/Biokinetic  Model  for  Lead  at  Selected  UMDA  Sites 
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ES.7.2.2*  Future  Military  Land  Use  Conditions  at  Sites  in  Operable  Unit  B.  The 
inhalation  of  contaminated  dust  (pathway  3)  is  evaluated  for  future  military  personnel 
using  four  sites  in  Operable  Unit  B  (ADA  Area)  for  tank  training  exercises.  At 
followup  fieldwork  Site  17,  pathway  3  carcinogenic  risks  are  below  the  lower  bound 
of  the  NCP  risk  range  of  lE-04  to  lE-06,  and  noncardnogenic  hazards  are  less  than 
1.  At  Sites  18  and  19,  pathway  3  carcinogenic  risk  estimates  are  within  the  NCP  risk 
range  of  lE-04  to  lE-06,  and  noncardnogenic  hazards  exceed  1.  At  Site  15,  pathway 
3  carcinogenic  risk  estimates  exceed  the  upper  bound  of  the  NCP  risk  r^ge  of  lE-04 
to  lE-06,  and  noncardnogenic  hazards  exceed  1.  These  results  are  generally  slightly 
lower  than  those  calculated  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

Chromium  is  generally  the  dominant  contaminant  of  concern  for  both 
carcinogenic  and  noncardnogenic  effects  on  future  military  personnel  exposed  to 
Operable  Unit  B  contamination  via  pathway  3.  K  chromium  is  not  considered, 
estimated  cardnogenic  risks  range  from  lE-06  to  2E-05,  decreasing  by  1  order  of 
magnitude;  noncardnogenic  hazards  range  from  4E-03  to  10,  decreasing  by  1  to  2 
orders  of  magnitude  and  falling  below  1  at  Site  18.  Only  two  to  four  samples  were 
collected  from  surface  soil  at  sites  where  chromium  is  the  dominant  contaminant,  but 
chromium  concentrations-ranging  from  25  to  8,460  ^g/g-generally  greatly  exceed 
the  background  soil  concentration  of  32.7  /tg/g. 

The  inhalation  reference  dose  for  chromium  is  calculated  from  an  air 
concentration  listed  in  Health  Effects  Assessment  Summary  Tables  (HEAST; 
USEPA,  1991d).  Regulators  at  EPA’s  Office  of  Research  and  Development  (ORD) 
are  reviewing  the  inhalation  reference  dose  concept  and  have  not  reinstated 
inhalation  reference  doses  on  the  Integrated  Risk  Information  System  (IRIS)  data 
base.  The  reasons  for  the  ORD  review  include  the  reputed  wide  variation  in  the 
toxicological  response  to  inhalable  contaminant  exposure  because  of  the  complex 
structure  and  mechanics  of  the  respiratory  system.  Thus,  though  the  reference  air 
concentration  cited  in  HEAST  is  based  on  a  moderately  well-designed  occupational 
study  of  workers  exposed  to  chromic  (VI)  acid  (Lindberg  and  Hedenstierna,  1983), 
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it  is  not  possible  to  accurately  determine  a  deposited  reference  dose  based  on  this 
air  concentration.  The  resulting  confidence  in  the  calculated  inhalation  reference 

dose  is  low. 

EPA  removed  the  inhalation  slope  factors  for  respirable  carcinogens  from 
IRIS  on  January  1, 1991,  but  unit  risks  are  still  listed.  The  basis  for  the  unit  risk  for 
chromium  VI  (the  only  carcinogenic  form  of  chromium)  is  a  series  of  occupational 
studies  that  consistently  show  positive  concentration-response  relationships  between 
chromium  exposure  and  lung  cancer  induction  (USEPA  1992),  warranting  an  EPA 
Group  A  classification  (human  carcinogen).  The  study  used  for  unit  risk 
determination  (Mancuso,  1975)  was  generally  well  conducted,  but  contains  several 
factors  that  may  have  either  overestimated  or  underestimated  risk.  The  use  of  older 
exposure  data  (when  occupational  air  concentrations  were  not  well  monitored)  and 
the  assumption  that  worker  smoking  frequency  is  the  same  as  the  general  population 
probably  contribute  to  overestimation  of  carcinogenic  risk.  The  risk  for  chromium 
VI,  based  on  concentration-response  data  for  total  chromium  (chromium  III  and  VI), 
is  probably  underestimated,  EPA  proposes  that  the  extent  of  overestimation  and 
underestimation  is  approximately  equal;  therefore,  high  confidence  is  placed  in  the 
unit  risk  (USEPA  1984),  However,  because  of  the  factors  discussed  above, 
confidence  in  the  inhalation  slope  factor  derived  from  the  unit  risk  value  is 
considered  to  be  low, 

ES,7,2,4*  Dominant  Tontaminants  of  Concern,  Athough  the  contaminants 
that  significantly  contribute  to  risks  or  hazards  may  have  shifted  for  a  few  sites  based 
on  followup  fieldwork,  in  general,  the  major  contributors  remained  the  same  as  those 
discussed  in  the  Baseline  RA  (i,e„  arsenic,  RDX,  2,4,6-TNT,  and  chromium  for  both 
risks  and  hazards).  Of  the  64  contaminants  of  concern  in  soil  or  groundwater  at  one 
or  more  UMDA  sites,  29  significantly  contribute  to  risk  or  hazard  estimates  via  one 
or  more  pathways.  These  29  contaminants  are  listed  in  Table  ES-7*  according  to  the 
sites  and  pathways  at  which  they  dominate  carcinogenic  risks  or  noncarcinogenic 
hazard  indices.  Eight  contaminants  significantly  contribute  to  only  carcinogenic  risks 
at  one  or  more  sites,  while  11  significantly  contribute  to  only  noncarcinogenic 
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Summary  of  Contaminants  Which  Significantly  Contribute  to  Risk 
and  Hazard  Estimates  for  Baseline  Risk  Assessment 
Umatilla  Army  Depot  Activity,  Hermiston,  Oregon  (a) 

Sites  at  Which  Contaminant  Significantly  ContribuictI  to  Risks  and/or  Hazards  via: 


DDT 
PCB  1260 


hazards.  Ten  contaminants  significantly  contribute  to  both  carcinogenic  risks  and 
noncarcinogenic  hazards.  Although  29  dominant  contaminants  of  concern  are 
identified,  a  discussion  of  confidence  in  the  health-based  criteria  focuses  on  those 
contaminants  that  present  the  greatest  impacts  on  human  health.  Information  about 
confidence  in  the  reference  dose  or  weight-of-evidence  classifications  for  the  other 
dominant  contaminants  of  concern  is  provided  in  Appendix  D  of  the  Baseline  RA. 

ES.7.2.4.1*  Carcinogenic  Risks.  Of  the  16  contaminants  that  significantly  contribute 
to  carcinogenic  risks,  arsenic,  RDX,  2,4,6-TNT,  and  chromium  are  the  major 
contaminants  of  concern  for  the  pathways  and  sites  at  which  carcinogenic  risks  are 
within  the  NCP  risk  range  of  lE-04  to  lE-06  or  exceed  the  upper  bound  of  this 
range.  Weight-of  evidence  classifications  and  other  issues  related  to  these 
contaminants  are  discussed  in  detail  in  Section  9.3.2. 1.1  of  the  Baseline  RA.  In  the 
Baseline  RA,  nickel  was  a  significant  contributor  to  risks  at  Site  18;  however,  with 
the  addition  of  followup  fieldwork  results,  the  exposure  point  concentration  of  nickel- 
-and,  therefore,  the  calculated  risks— is  lower,  and  nickel  no  longer  significantly 
contributes  to  risks  at  Site  18.  The  remaining  results  are  the  same  as  those  presented 
in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

Five  of  the  16  contaminants  that  significantly  contribute  to  carcinogenic  risks 
affect  risks  only  via  one  or  two  pathways  at  one  site.  Note  that  some  contaminants- 
though  contributing  to  the  total  carcinogenic  risk  estimates  that  are  within  or  exceed 
the  NCP  risk  range  of  lE-04  to  lE-06-have  chemical-specific  risks  (provided  in 
parentheses  below)  that  are  less  than  the  lower  bound  of  this  range. 

•  Benzene-Cardnogenic  risks  for  future  residents  via  inhalation  of 
volatile  contaminants  emitted  from  groundwater  during  showering 
(pathway  6)  at  Sites  8  and  31  (risk  =  4E-06).  Note  that  benzene  is  the 
only  contaminant  of  concern  for  pathway  6  at  these  two  sites.  These 
results  are  the  same  as  those  presented  in  the  Baseline  RA  (Dames  & 
Moore,  1992a). 
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•  PaHminm— rarcinngenic  risks  for  future  residents  via  inhalation  of 
contaminated  soil  as  airborne  dust  (pathway  3)  at  followup  fieldwork 
Site  19  (risk  =  2E-06).  These  results  are  the  same  as  those  presented 
in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

•  Triehlnrnethvlene-Cardnogenic  risk  for  future  residents  via  pathway 
6  at  Sites  4  and  67  (flood  gravel  aquifer)  and  followup  fieldwork  Site 
47  (risk  =  2E-06).  Note  that  trichloroethylene  is  the  only  contaminant 
of  concern  for  pathway  6  at  these  three  sites.  The  inhalation  unit  risk 
for  trichloroethylene  is  a  source  of  continuing  controversy  because  of 
questions  regarding  the  most  appropriate  data  base  for  risk  estimation 
and  the  best  allometric  method  for  interspecies  extrapolation  (USEPA, 
1987;  Ris,  1991).  Fiirthermore,  EPA  is  debating  whether  the  B2  or  C 
weight-of-evidence  classification  is  more  appropriate  (Ris,  1991).  The 
various  assessments  for  trichloroethylene  do  not  clearly  indicate  if  risk 
is  underestimated  or  overestimated. 

•  bis(2-Ethvlhexvnphthalate-Carcinogenic  risk  for  future  residents  via 
inadvertent  ingestion  of  contaminated  soil  (pathway  2)  and 
consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown 
in  contaminated  soil  (pathway  12)  at  Site  37  (pathway  2  and  12  risks 
=  6E-06  and  lE-04,  respectively).  Note  that  Site  37  is  the  only  site  at 
which  DEHP  is  identified  as  a  contaminant  of  concern  in  surface  soil 
or  groundwater.  This  contaminant  induces  liver  cancer  and  hepatic 
nodules  in  rats  and  mice  (Reddy  and  Lalwani,  1983;  NTP,  1982). 
Because  primates  may  be  less  sensitive  to  neoplasia  from  such 
chemicals,  the  calculated  slope  factor  may  overestimate  human  health 
risk.  These  results  are  the  same  as  those  presented  in  the  Baseline 
RA  (Dames  &  Moore,  1992a). 

•  Polynuclear  aromatic  hydrocarbons  (PAHs)-Carcinogenic  risk  for 
future  residents  via  pathways  2  and  12  at  followup  fieldwork  Sites  12 
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(pathways  2  and  12  risks  =  3E-06  and  2E-05,  respectively)  and  47 
(pathways  2  and  12  risks  =  lE-05  and  7E-05,  respectively).  Sites  12 
and  47  are  the  only  sites  at  which  PAHs  were  detected  in  surface  soil 
and/or  groundwater.  PAHs  were  not  previously  detected  in  soil  at  Site 
12  and,  therefore,  were  not  listed  as  significant  contaminants  for  Site 
12  in  the  Baseline  RA. 

The  remaining  contaminants  listed  in  Table  ES-7*  as  dominant  contaminants 
of  concern  for  carcinogenic  efiects  are  significant  at  randomly  distributed  sites  under 
various  pathways.  For  example,  beryllium  is  a  dominant  contaminant  of  concern  for 
carcinogenic  effects  at  10  sites  under  three  different  pathways.  Beryllium  was  not 
listed  as  a  significant  contaminant  for  Site  22  in  the  Baseline  RA,  because  it  was  not 
previously  detected  at  this  site.  Beryllium  is  classified  as  Group  B2  (probable  human 
carcinogen)  on  the  basis  of  tumor  induction  in  animals  administered  beryllium  salts 
by  inhalation  or  by  intravenous  or  intramedullary  injection  (USEPA,  1992c). 
Analysis  of  the  only  available  oral  study  (Schroeder  and  Mitchener,  1975)  does  not 
indicate  a  statistically  significant  increase  in  gross  tumors  in  rats  exposed  for  life  to 
beryllium  sulfate  in  drinking  water.  However,  EPA  uses  this  study  as  the  basis  for 
an  oral  slope  factor,  because  the  tumor  incidence  is  not  significantly  increased 
(USEPA,  1992c).  Therefore,  the  oral  slope  factor  is  suspect  because  of  the  lack  of 
adequate  route-specific  data. 

2,4-DNT  is  a  dominant  contaminant  of  concern  for  carcinogenic  effects  at 
seven  sites  under  four  pathways,  and  2,6-DNT  is  a  dominant  contaminant  of  concern 
for  carcinogenic  effects  at  three  sites  under  two  different  pathways.  In  the  Baseline 
RA,  2,6-DNT  was  not  detected  at  Site  15,  but  it  became  a  significant  contaminant 
at  this  site  with  the  addition  of  followup  fieldwork  results.  Although  mixed  isomer 
DNT  (containing  primarily  the  2,4  isomer)  and  2,4-DNT  have  been  extensively 
investigated  for  carcinogenicity  (USEPA,  1992d),  less  is  known  about  the  2,6  isomer. 
The  human  oral  slope  factor  is  based  on  a  lifetime  bioassay  (Ellis  et  ^.,  1979)  in 
which  rats  received  a  mixture  containing  98.5  to  99  percent  2,4-DNT  and  1  to  1.5 
percent  2,6-DNT  (Lee  et  al.,  1985;  USEPA,  1992c).  The  slope  factor  is  applicable 
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to  2,4-DNT,  technical  grade  DNT,  and-by  default-2, 6-DNT  (USEPA,  1992c). 
Results  of  subsequent  studies  (Leonard  etal-,  1983, 1986)  suggest  that  2,6-DNT  may 
be  a  complete  hepatocardnogen,  whereas  the  2,4  isomer  is  active  exclusively  as  a 
tumor  promoter,  and  2,6-DNT  may  be  10  times  more  potent  a  carcinogen  than  2,4- 
DNT  (USEPA,  1992c).  The  use  of  the  same  potency  factor  for  each  isomer  is 
possibly  miglftaHing,  and  the  current  criterion  probably  underestimates  the  health  risk 
attributable  to  2,6-DNT. 

ES.7.2.4.2*  Nnncarcinopenic  Hazards.  Of  the  20  contaminants  that  significantly 
contribute  to  noncarcinogenic  ha^sards  (Table  ES-7*),  arsenic,  RDX,  2,4,6-TNT,  and 
chromium  are  the  major  contaminants  of  concern  for  the  pathways  and  sites  at  which 
the  multipathway  noncarcinogenic  hazard  exceeds  1.  These  were  also  the  major 
contaminants  listed  in  the  Baseline  RA.  Confidence  in  the  reference  dose  and  other 
issues  related  to  these  contaminants  is  discussed  in  detail  in  Section  ES.7.2.1.2*. 
Lead-evaluated  using  the  UBK  model  described  in  Section  ES.7  of  the  Baseline 
RA-is  a  significant  contaminant  of  concern  at  several  of  the  15  UMDA  sites 
evaluated.  The  number  of  sites  at  which  lead  concentrations  yield  unacceptable 
exposures  is  dependent  on  the  percentage  of  the  population  to  be  protected  and  the 
blood  lead  cutoff  level.  Results  of  the  UBK  model  are  discussed  in  detail  in  Section 
ES.7.2.13*.  In  the  Baseline  RA,  nickel  was  a  significant  contributor  to  hazards  at 
Site  18;  however,  with  the  addition  of  followup  fieldwork  results,  the  exposure  point 
concentration  of  nickel-and,  therefore,  the  hazard  quotient-was  lowered,  and  nickel 
no  longer  significantly  contributes  to  the  hazard  index  at  Site  18. 

Eight  of  the  20  contaminants  that  significantly  contribute  to  noncarcinogenic 
hazards  affect  hazards  via  only  one  or  two  pathways  at  one  site.  Note  that  some 
contaminants,  though  contributing  to  the  total  multipathway  noncarcinogenic  hazard 
estimates  that  exceed  1,  have  chemical-specific  hazards  (provided  in  parentheses 
below)  of  less  than  1. 

•  Barium-As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  2  at  Site  32  Location  II  (hazard  index  =  1). 
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bis(2-Ethvlhexvl)phthalate-As  in  the  Baseline  RA,  noncarcinogenic 
hazards  for  future  residents  via  pathway  12  at  Site  37  (hazard  index  = 
9E-01). 


•  2.6-DNT-As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  12  at  Site  13  (hazard  index  =  3).  2,6-DNT  is  the 
only  contaminant  of  concern  that  significantly  contributes  to 
noncarcinogenic  hazards  via  pathway  12  at  Site  13. 

•  Mercury-- As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  12  at  Sites  13  and  57  Location  n  (hazard  index 
=  2). 

•  Nitrite  /nitrate-As  in  the  Baseline  RA,  noncarcinogenic  hazards  for 
future  residents  via  ingestion  of  contaminated  drinking  water  (pathway 
5)  at  Sites  8  and  31  (hazard  index  =  0.3). 

•  Selenium— As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  5  at  followup  fieldwork  Site  11  (hazard  index  = 
2E-01). 

•  Tetrvl— As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  12  at  Sites  13  and  57  Location  II  (hazard  index 
=  1). 

•  Zinc— As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  2  at  Site  32  Location  n  (hazard  index  =  lE-01). 

The  remaining  eight  contaminants  listed  in  Table  ES-7*  as  dominant 
contaminants  of  concern  for  noncarcinogenic  effects  are  significant  at  randomly 
distributed  sites  under  various  pathways.  These  contaminants  are  the  same  as  those 
discussed  in  the  Baseline  RA.  Confidence  in  the  reference  dose  for  six  of  these 
contaminants  is  summarized  below: 

•  Antimonv-The  oral  reference  dose  is  based  on  a  lifetime  rat  study 
(Schroeder^  d.,  1970)  using  antimony  tartrate.  The  supporting  data 
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base,  including  toxicological  information  on  other  antimony  salts,  is 
limited.  Consequently,  confidence  in  the  reference  dose  is  low 
(USEPA,  1992c). 

PaHminm— The  oral  reference  dose  is  based  on  a  well-documented 
human  renal  wet  weight  required  of  the  expression  of  the  most 
sensitive  endpoint,  proteinuria  (USEPA,  1992c).  The  authors  of  a 
recent  toxiCokinetic  model  (USEPA,  1985),  who  assume  a  0.01  percent 
daily  cadmium  elimination  rate,  determine  that  a  daily  dietary  level  of 
lE-02  mg/kg/day  is  the  highest  level  not  associated  with  an  elevated 
renal  wet  weight  and  subsequent  proteinuria.  EPA  applies  an 
uncertainty  factor  of  10  to  accoimt  for  susceptible  individuals  (USEPA, 
1992).  Because  the  NOAEL  is  derived  from  a  large  toxicological  and 
toxicokinetic  data  base  in  both  humans  and  animals,  confidence  in  the 
reference  dose  is  high. 

Cobalt-EPA  Region  III,  which  cites  the  low  oral  reference  dose  for 
cobalt  used  in  this  Baseline  RA  (USEPA,  1991g),  considers  the 
reference  dose  obsolete  and  possibly  about  2  orders  of  magnitude  too 
low  (Smith,  1992).  The  reference  dose  is  based  on  an  EPA 
memorandum  (USEPA,  1990)  concerning  sensitization  reactions  in 
human  volunteers.  According  to  this  memorandum,  VeienM  al-  (1987) 
orally  challenged  47  cobalt-  and  nickel-exposed  workers  with  1 
milligram  cobalt  (as  cobalt  sulfate)  once  a  week  for  3  weeks.  The 
challenge  was  used  as  a  potential  treatment  for  eczema  in  the  workers. 
A  total  of  28  workers  developed  dermatitis.  Using  both  the  oral 
challenge  and  dermal  patch  tests,  Veien  et^.  (1987)  determined  that 
the  cobalt  aller^  was  systemic.  When  divided  by  a  standard  body 
weight  of  70  kilograms,  the  oral  dose  is  0.014  mg/kg/day.  Application 
of  an  uncertainty  factor  of  1,000  (10  each  for  the  use  of  a  LOAEL,  use 
of  acute  data,  and  protection  of  sensitive  individuals)  results  in  an 
interim  oral  reference  dose  of  lE-05  mg/kg/day.  EPA  (1990) 
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proposes  that  confidence  in  the  reference  dose  is  low,  because  a 
NOAEL  is  not  identified  and  prior  exposure  to  nickel  may  sensitize 
individuals  to  cobalt. 

•  Copper-The  EPA  Region  HI  oral  reference  dose  is  calculated  from 
the  MCL,  assuming  that  the  average  human  weighs  70  kilograms  and 
consumes  2  liters  of  water  daily.  EPA’s  Drinking  Water  Criteria 
Document  for  copper  indicates  that  data  are  not  adequate  for  the 
assessment  of  an  oral  reference  dose  (USEPA,  199  Id).  Because  the 
MCL  is  based  on  organoleptic  criteria,  little  confidence  can  be  placed 
in  the  reference  dose  and  the  overestimation  or  underestimation  of 
hazards  cannot  be  determined. 

•  1.3.5-TNB-The  oral  reference  dose  is  based  on  a  subchronic  study  of 
the  structural  analog  1,3-DNB  (Cody  et^.,  1981)  and  is  adjusted  for 
molecular  weight  differences.  Because  of  limitations  of  the  1,3-DNB 
data  base,  and  further  uncertainties  in  criteria  determination  by 
analog,  confidence  in  the  1,3,5-TNB  reference  dose  is  very  low. 

•  Vanadium-The  oral  reference  dose  is  very  questionable  because  of  an 
internally  inconsistent  data  base  (Schroeder  ^  al.,  1970:  Stokinger^ 
iil.,  1953;  Domingo  etal.,  1985;  Susie  and  Kentera,  1986). 

ES.7.2.5*  Uncertainties.  The  uncertainties  associated  with  the  UMDA  risk 
assessment  are  fully  discussed  in  Sections  ES.7.2,5  and  7.5  of  the  Baseline  RA  and 
are  not  repeated  in  this  addendum. 

Because  of  the  site-specific  uncertainties  discussed  in  Sections  ES.7.2.5  and  7.5 
of  the  Baseline  RA,  as  well  as  those  uncertainties  inherent  to  the  risk  assessment 
process,  the  Baseline  RA  and  addendum  should  not  be  considered  as  an  absolute 
measurement  of  risks  and  hazards  posed  to  current  and  future  populations  by 
exposure  to  site-related  contaminants.  Instead,  they  present  a  generally  conservative 
evaluation  of  risks  that  might  exist  under  the  assumed  exposure  conditions  (if  no 
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remediation  or  institutional  controls  are  applied  at  a  site)  and  a  determination  of  the 
need  for  action  at  specific  sites. 

ES.8*  PRELIMINARY  REMEDIATION  GOALS 

The  PRGs  developed  for  surface  soil  and  groundwater  based  on  land  use 
scenarios,  exposure  pathways,  and  specific  exposure  assumptions  are  presented  in  the 
Baseline  RA.  These  tables  differ  slightly  from  those  presented  in  the  Baseline  RA 
in  that  PRGs  are  included  for  the  four  new  contaminants  of  concern  based  on 
followup  fieldworkresults~l,l,l-trichloroethane  (previously  a  contaminant  of  concern 
only  in  subsurface  soil,  now  also  a  contaminant  of  concern  in  surface  soil), 
benzo(a)pyrene,  benzo(g,h,i)perylene,  and  indeno(l,2,3-cd)pyrene.  All  other  PRGs 
are  the  same  as  those  presented  in  the  corresponding  Baseline  RA  tables. 

ES.8.2.3*  PRGs  for  Lead.  The  UBK  model  is  run  using  a  10-/tg/L  target 
groundwater  PRG  for  lead,  because  the  exposure  point  concentration  for  lead  in 
groundwater  at  all  sites  at  UMDA  is  below  10  #tg/L.  Therefore,  if  a  PRG  of 
10  /ig/L  is  selected,  it  may  not  be  necessary  to  consider  remedial  alternatives  for  lead 
in  groundwater.  A  close  evaluation  of  the  UBK  model  indicates  that  the  output  is 
mainly  a  function  of  soil  concentration  and  that  alteration  of  the  target  PRG  for 
groundwater  of  10  /ig/L  does  not  significantly  impact  the  soil  PRG. 

Based  on  application  of  the  UBK  model,  two  potential  PRGs  for  lead  in 
UMDA  soil  are  identified--200  and  500  mg/kg  total  lead.  At  a  soil  concentration  of 
200  mg/kg  lead,  greater  than  99.8  percent  of  an  exposed  sensitive  population  (young 
children)  is  expected  to  have  blood  lead  levels  of  less  than  or  equal  to  10  ii%/^ 
Fifteen  sites  (Sites  1, 13,  14,  32  Location  11,  37,  39,  and  46,  and  followup  fieldwork 
Sites  2,  15, 17,  18,  19,  22,  26,  and  47)  have  lead  exposure  point  concentrations  that 
exceed  200  mg/kg,  indicating  that  they  may  potentially  require  consideration  of 
remedial  alternatives  if  a  lead  PRG  of  200  mg/kg  is  selected.  At  a  soil  concentration 
of  800  mg/kg,  approximately  92  percent  of  the  children  would  have  blood  lead  levels 
of  less  than  or  equal  to  10  /tg/dL,  and  more  than  99.5  percent  of  the  children  would 
have  blood  lead  levels  of  less  than  or  equal  to  15  /tg/dL.  Eight  sites  (Sites  1  and  32 
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Location  n,  and  followup  fieldwork  Sites  2,  15,  17,  19,  22,  and  26)  have  lead 
e^qposure  point  concentrations  that  exceed  500  mg/kg,  indicating  that  they  may 
potentially  require  consideration  of  remedial  alternatives  if  a  lead  PRG  of 500  mg/kg 
is  selected. 
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1.0*  INTRODUCTION 


This  document  is  an  addendum  to  the  Final  Baseline  Risk  Assessment 
(Baseline  RA)  for  the  Remedial  Investigation/Feasibility  Study  (RI/FS)  at  the 
Umatilla  Depot  Activity  (UMDA),  Hermiston,  Oregon.  It  was  prepared  for  the  U.S. 
Army  Environmental  Center  (USAEC;  formerly  U.S.  Army  Toxic  and  Hazardous 
Materials  Agency  (USATHAMA))  under  the  Base  Realignment  and  Closure 
(BRAC)  Program,  Contract  No.  DAAA15-88-D0008,  Delivery  Order  No.  3.  The 
Baseline  RA  is  conducted  in  support  of  the  RI/FS  for  UMDA  to  verify  and 
characterize  environmental  contamination  at  the  study  sites  in  terms  of  potential 
impacts  on  human  health  under  current  and  future  land  use  conditions. 

1.1  PURPOSE  OF  RA  ADDENDUM 

The  purpose  of  the  addendum  to  the  Baseline  RA  is  to  evaluate  the  results 
of  additional  field  investigation  work  performed  at  16  UMDA  sites  (Sites  2, 5, 11, 12, 
15,  17,  18,  19,  22,  26,  30,  36,  44  Location  B,  47,  48,  and  50)  pursuant  to  the 
recommendations  of  the  RI  and  at  the  request  of  USAEC.  This  followup  fieldwork 
was  conducted  to  confirm  conclusions  in  the  August  1992  RI  and  to  better  define  the 
extent  of  contamination  at  some  sites  in  support  of  feasibility  studies.  This 
addendum  assesses  the  potential  present  and  future  health  risks  posed  by 
contaminants  in  soil  and  groundwater  in  the  absence  of  remediation,  and  develops 
preliminary  remediation  goals  (PRGs)  for  these  media  if  remediation  is  determined 
to  be  a  requirement. 

1.2  ADDENDUM  REPORT  ORGANIZATION 

The  general  risk  assessment  process  is  described  in  Section  1.2  of  the  Baseline 
RA  and  is  not  repeated  in  this  addendum.  Similarly,  background  information  on  the 
installation,  RI/FS  operable  units,  and  the  study  sites  is  unchanged  from  that 
provided  in  Section  2.0  of  the  Baseline  RA.  Detailed  risk  assessment  results  are 
provided  in  the  remaining  sections  of  this  addendum.  The  document  numbering 
system  is  the  same  as  that  used  in  the  Baseline  RA;  only  those  sections  that  are 
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amended  based  on  the  followup  field  investigation  results  are  included  in  the 
addendum.  The  amended  sections  are  marked  with  an  asterisk.  A  section  with  no 
asterisk  is  new  to  the  addendum. 

The  addendum  to  the  Baseline  RA  consists  of  the  following: 

•  Section  1.0*--An  introduction  that  presents  the  outline  and  purpose  of 
the  addendum. 

•  Action  2.0*--Although  not  affected  by  the  followup  fieldwork,  Section 
2.0,  Installation  Background  and  Site  Description,  is  repeated  in  this 
addendum  for  informational  purposes. 

•  Section  3.0*-Data  evaluation  and  identification  of  contaminants  of 
concern  for  the  16  sites  that  are  part  of  the  followup  field 
investigation. 

•  .Section  4.0*— A  summaiy  of  environmental  fate  and  transport 
properties  of  the  contaminants  of  concern,  including  three  new 
contaminants  of  concem~benzo(a)pyrene,  benzo(g,h,i)peiylene,  and 
indeno(  l,2,3-cd)pyrene. 

•  Section  ^.0*--A  summaiy  of  toxicity  criteria  for  the  contaminants  of 
concern,  including  the  three  new  contaminants  of  concern  listed  above. 

•  Section  6.0*--Eiq)osure  assessment. 

•  Section  7.0*~Risk  characterization  and  an  evaluation  of  uncertainties. 

•  Section  8.0*-Developmenf  of  PRGs. 

•  Section  9.0*— Summary  and  conclusions. 

•  Section  10.0*-References. 

•  Appendix  C*-Environmental  fate  and  transport  profiles  for  the  three 
new  contaminants  of  concern.  All  other  profiles  are  unchanged  and 
are  not  repeated  in  the  addendum. 
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•  Appendix  E*--Air  modeling  of  fugitive  dust  concentrations  for  those 
sites  for  which  the  dust  inhalation  scenario  is  applicable  because  of 
surface  soil  sampling  results. 

Appendices  A,  B,  and  D  are  not  affected  by  the  followup  field  investigation  and, 
therefore,  are  not  included  in  this  RA  addendum. 
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2.0*  INSTALLATION  BACKGROUND  AND  SITE  DESCRIPTION 


Although  Section  2.0  is  not  affected  by  the  followup  fieldwork,  certain  parts  are 
repeated  herein  for  informational  purposes.  Site  descriptions  are  not  repeated  for 
sites  at  which  no  additional  fieldwork  was  performed. 

2.1*  INSTALLATION  BACKGROUND 

2.1.1*  UMDA  Location  and  Physical  Setting 

UMDA  is  located  in  northeastern  Oregon-in  Umatilla  and  Morrow  Counties-- 
approximately  3  miles  south  of  the  Columbia  River  (see  Figure  2-1).  The  Depot 
occupies  a  roughly  rectangular  area  of  19,728  acres,  of  which  17,054  acres  is  owned 
by  the  U.S.  Army;  the  remaining  acreage  is  covered  by  restrictive  easements 
(USATHAMA,  1979).  Generally,  the  ground  surface  within  the  installation 
boundaries  ranges  from  relatively  flat-to-gently  rolling  land  that  is  occasionally  marked 
by  shallow  depressions  and  ridges. 

The  primary  population  centers  near  UMDA  include  Hermiston  (population 
9,870),  approximately  8  miles  east;  Umatilla  (population  3,120),  approximately  6  miles 
northeast;  and  Irrigon  (population  865),  2  miles  northwest.  The  total  populations  of 
Umatilla  and  Morrow  Counties  are  approximately  58,100  and  8,000,  respectively 
(Weston,  1989). 

The  land  immediately  surrounding  UMDA  is  primarily  used  for  irrigated 
agriculture.  The  chief  crops  are  potatoes,  sugar  beets,  alfalfa,  and  grains.  Dryland 
farming  is  widespread  in  the  area,  with  vast  fields  of  wheat  grown  in  the  neighboring 
uplands  (NUS  Corporation,  1987).  Livestock  are  raised  on  the  surrounding  lands,  and 
a  large  pig  farm  (reportedly  over  17,000  head)  is  located  just  south  of  the  Depot 
(USATHAMA,  1979). 

The  Union  Pacific  Railroad  tracks  run  adjacent  to  UMDA’s  southern  boundary, 
interstate  84  runs  east-west  just  south  of  the  Depot,  and  Interstate  82  runs  north-south 
just  east  of  the  Depot. 
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FIGURE  2-1* 

FACILITY  LOCATION  MAP 
UMATILLA  DEPOT  ACTIVITY 


Other  than  stormwater  drainage,  for  which  no  direct  information  is  available, 
the  only  surface  water  on  the  Depot  property  is  an  irrigation  canal  that  cuts 
diagonally  across  the  extreme  northwest  comer  of  the  installation.  Surface  water 
drainage  channels  are  very  poorly  developed  because  of  the  high  permeability  of  the 
soil,  low  precipitation,  and  recent  formation  of  the  landscape.  Surface  runoff 
apparently  does  not  travel  far,  except  near  the  administration  area  where  it  is 
collected  by  storm  sewers  and  discharged  at  the  Stormwater  Discharge  Area  (Site  30). 
Groundwater  is  used  in  the  areas  surrounding  UMDA  to  provide  domestic  and 
industrial  supplies  and  to  irrigate  cropland. 

2.1.2*  History.  Present  Mission,  and  Future  Use 

The  original  16,000  acres  of  land  for  UMDA  was  purchased  by  the  U.S.  Army 
in  1940  from  private  owners  and  transfer  of  lands  from  the  U.S.  Bureau  of  Land 
Management  (BUM).  Prior  to  acquisition,  these  lands  were  either  undeveloped  or 
used  for  agricultural  pursuits,  including  fruit  ranges,  dairy  farming,  and  poultry 
farming.  Between  1957  and  1960,  approximately  4,000  additional  acres  of  private  and 
public  lands  around  the  Depot  perimeter  was  aimexed  for  safety  zones.  Plate  1  in  the 
map  pocket  provides  a  map  of  the  entire  Depot. 

UMDA  was  established  by  the  U.S.  Army  as  an  ordnance  facility  for  storing 
conventional  munitions  in  1941.  Subsequently,  the  functions  of  the  Depot  were 
extended  to  include  ammunition  demolition  (1945),  renovation  (1947),  and 
maintenance  (1955).  In  1962,  the  Army  began  to  store  chemical  munitions  at  UMDA. 
In  August  1973,  the  installation  was  redesignated  as  an  "Activity"  by  the  U.S.  Army 
Materiel  Coimnand. 

The  constraction  of  1,001  ammunition  storage  igloos  began  in  February  1941. 
By  the  end  of  1941,  the  installation  began  functioning  as  an  ammunition  storage 
facility;  in  1947,  an  ammunition  renovation  complex  was  constructed.  Two 
ammunition  maintenance  buildings  were  added  in  1955  and  1958. 
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Chemical  agent-filled  munitions  and  1-ton  containers  of  chemical  agents  have 
been  stored  in  K  block  at  UMDA  since  1962.  However,  no  chemical  weapons  have 
been  used,  manufactured,  or  tested  at  the  Depot.  In  addition  to  the  chemical 
munitions,  conventional  munitions  are  stored  in  magazines  and  igloos  in  A-J  blocks, 
as  illustrated  in  Plate  1  in  the  map  pocket.  Missiles  and  missile  fuel  components, 
including  unsymmetrical  dimethyl  hydrazine  (UDMH)  and  red  fuming  nitric  add 
(RFNA),  were  stored  from  the  mid-1950s  to  the  early  1960s. 

No  manufacturing  operations  have  been  conducted  at  UMDA,  but  munitions 
testing,  rework,  demolition,  and  disassembly  operations  have  been  performed  in 
several  areas  throughout  the  activity.  The  Explosive  Washout  Plant  area,  located  in 
the  central  portion  of  UMDA  (see  Plate  1  in  map  pocket  of  Baseline  RA),  and  the 
Ammunition  Demolition  Activity  (ADA)  grounds,  located  along  the  western  boundary 
of  UMDA  (see  Plate  2  in  map  pocket  of  Baseline  RA),  are  the  most  noteworthy  of 
these  areas. 

The  Explosive  Washout  Plant  was  active  from  the  mid-1950s  through  the  mid- 
1960s.  The  plant’s  operations,  which  took  place  in  Building  489,  included  the  removal 
of  explosives  from  munitions,  bombs,  and  projectiles  by  water  or  steam-cleaning 
techniques.  Some  of  the  residual  effluent  from  this  washout  operation  was  ultimately 
discharged  to  one  of  two  lagoons  located  to  the  west  of  the  plant.  The  ADA  grounds 
have  been  used  since  1945  to  store,  detonate,  and  dispose  of  conventional  munitions. 

UMDA  continues  to  be  used  to  store  containerized  chemical  agents,  including 
agents  GB,  VX,  and  H;  white  phosphorus  projectiles;  missiles  and  propellants;  and 
conventional  munitions  in  onsite  igloos.  Munitions  rework  and  demilitarization  of 
conventional  munitions  are  still  performed,  (e.g.,  defective  or  expired  lots  of 
demilitarized  powder  are  routinely  burned  in  the  ADA  area). 

Demilitarization  incinerators  designed  to  destroy  chemical  agents  may  be 
constructed  at  UMDA  in  the  future.  The  incinerators  would  be  used  to  dispose  of 
chemical  agents  currently  stored  at  UMDA  and  possibly  those  stored  at  other  Army 
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depots.  UMDA  is  currently  in  the  process  of  applying  for  a  permit  under  RCRA  to 
construct  the  incinerators  and  perform  this  operation. 

Finally,  under  current  provisions  of  the  U.S.  Department  of  Defense  (DOD) 
Base  Realignment  and  Closure  Program,  the  Depot  will  be  closed  in  the  mid-1990s 
and  the  land  made  available  for  private  sale  and  use.  Barring  any  restrictions  on  use 
of  the  land  following  closure-which  may  be  necessary-it  could  be  developed  for 
industrial,  agricultural,  recreational,  or  residential  purposes. 

2.2*  RT/FS  OPERABLE  UNITS  AND  STUDY  SITES 

The  RI/FS  study  sites  are  identified  and  briefly  described  below.  Detailed  site 
descriptions-including  known  history,  observations  from  interpretation  of  historic 
aerial  photography,  and  results  of  previous  site  investigations~are  presented  in 
Sections  4.0  through  13.0  of  the  RI.  Other  site  areas  that  have  been  identified  in  the 
Resource  Conservation  and  Recovery  Act  Facility  Assessment  (RFA)  or  through  field 
reconnaissance,  personnel  interviews,  or  historic  air  photo  interpretation~and  are  not 
included  among  the  RI/FS  study  sites-are  described  in  Appendix  A  of  the  Field 
Sampling  Plan  (FSP;  Dames  &  Moore,  1990a)  (along  with  reasons  for  noninclusion 
as  RI/FS  study  sites).  Furthermore,  sites  with  existing  or  former  underground  storage 
tanks  (UST)  for  petroleum  fuels  are  not  included  among  the  RI/FS  study  sites  (unless 
they  have  other  potential  problems  not  related  to  petroleum  fuel  USTs);  such  USTs 
are  not  covered  under  the  Comprehensive  Environmental  Response,  Compensation, 
and  Liability  Act  (CERCLA)  and  are,  therefore,  evaluated  in  a  separate  study 
program.  This  study,  and  any  subsequent  removal  or  remedial  actions,  will  be 
conducted  in  accordance  with  Oregon  Department  of  Environmental  Quality  (DEQ) 
rules.  As  the  project  progresses,  additional  sites  may  be  identified  (e.g.,  in  the 
Enhanced  Preliminary  Assessment  (PA)  that  has  been  conducted  at  UMDA  (Dames 
&  Moore,  1990b))  for  inclusion  among  the  RI/FS  study  sites. 

The  site  numbering  system  used  herein  is  consistent  with  that  used  in  the  RFA 
(Sites  1  through  33);  numbers  for  additional  sites  begin  where  the  RFA  ended.  Here 
and  throughout  the  report,  the  sites  and  associated  information  are  arranged  into  10 
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groups  in  terms  of  operable  units  as  shown  below.  An  operable  unit  is  defined  by 
EPA  as  a  "discrete  action  that  comprises  an  incremental  step  toward  comprehensively 
addressing  site  problems."  This  discrete  portion  of  a  remedial  response  manages 
migration,  or  eliminates  or  mitigates  a  release,  threat  of  a  release,  or  pathway  of 
exposure.  The  cleanup  of  a  site  (i.e.,  an  installation  in  the  case  of  UMDA)  can  be 
divided  into  a  number  of  operable  units,  depending  on  the  complexity  of  the  problems 
associated  with  the  site.  Operable  units  may  address  geographic  portions  of  a  site, 
specific  site  problems,  or  initial  phases  of  an  action,  or  may  consist  of  any  set  of 
actions  performed  over  time  or  any  actions  that  are  concurrent  but  located  in  different 
parts  of  the  site  (SS  FR  8817).  In  this  plan,  operable  units  are  mostly  groups  of  sites 
that  are  geographically  proximate  and,  therefore,  may  share  common  human  exposure 
pathways,  environmental  impacts,  and/or  applicable  remedial  measures.  In  a  few 
cases,  study  sites  are  included  in  an  operable  unit  because  they  are  associated  with 
similar  historical  activities.  The  remainder  of  the  sites,  which  do  not  fit  into  any 
particular  category,  are  grouped  together  in  an  operable  unit  of  miscellaneous  sites. 
The  first  eight  of  the  10  operable  units  listed  below  are  based  on  operable  units 
defined  in  the  Federal  Facility  Agreement  (FFA)  between  the  Army,  EPA,  and  DEQ. 

UMDA  Operable  Units 

•  Operable  Unit  A:  Explosive  Washout  Lagoons  (the  National  Priorities 
List  (NPL)  site)  and  Associated  Buildings-six  sites. 

•  Operable  Unit  B:  Anmiunition  Demolition  Activity  (ADA)  Area-20 
sites. 

•  Operable  Unit  C:  Inactive  Landfills-three  sites. 

•  Operable  Unit  D:  Remote  Munitions  Disassembly  Area. 

•  Operable  Unit  E:  Deactivation  Furnace  and  Southwestern  Warehouse 
Area--ll  sites. 

•  Operable  Unit  F:  Sewage  Treatment  Plant  and  Vicinity-three  sites. 

•  Operable  Unit  G:  Active  Landfill. 
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•  Operable  Unit  H:  Defense  Re-utilization  Marketing  Office  (DRMO) 
and  Other  Administration  Area  Sites-three  sites. 

•  Operable  Unit  I:  Chemical  Agent/ Agent  Decontamination  Solution 
Sites  Outside  of  the  ADA  Area-three  sites. 

•  Operable  Unit  J:  Miscellaneous  UMDA  sites-seven  sites. 

All  of  the  UMDA  study  sites  are  listed  in  Table  2-1*  in  the  order  in  which  they 
are  discussed  below  and  later  in  the  report. 

The  location  of  each  site  is  shown  on  one  of  the  large  plates  (1, 2,  or  3;  in  map 
pocket).  Plate  1-a  map  of  the  entire  Depot-shows  all  sites,  with  the  exception  of 
those  in  the  ADA  area  and  the  administration  area,  which  are  shown  on  Plates  2  and 
3,  respectively.  On  Plate  1,  UMDA  is  arbitrarily  divided  into  areas  as  follows,  to 
facilitate  finding  site  locations: 

Area  _ _ Description _ _ 

I  ADA  area  (no  sites  shown;  see  Plate  2) 

n  Southwest  comer  of  UMDA 

TTT  Midwest  portion  of  UMDA  with  boundaries  at  north  and  south  ends 

of  the  installation 

IV  North-central  portion  of  UMDA 

V  Central  portion  of  UMDA 

VI  South-central  portion  of  UMDA 

Vn  Eastern  quarter  of  UMDA 

Vin  Administration  area  (no  sites  shown;  see  Plate  3) 
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2.2,1*  Operable  Unit  A;  Explosive  Washout  Lagoons  and  Associated  Buildings 


These  sites  include  the  NPL  site  (Explosive  Washout  Lagoons)  and  the  washout 
plant  area  along  Coyote  Coulee.  Followup  fieldwork  sites  in  Operable  Unit  A  are 
described  below: 

•  Site  5.  Explosive  Washout  Plant  (Building  4891  (Plate  1,  Area  V)--The 
washout  plant  was  used  to  remove  explosives  from  munitions,  bombs, 
and  projectiles  by  water  or  steam-cleaning  techniques.  Sludges 
containing  the  removed  explosives  that  built  up  during  plwt  operations 
were  collected  in  prerinse  and  rinse  tanks,  transferred  to  a  washout  tank, 
and  later  reclaimed.  The  water  remaining  from  the  washout  operations 
was  discharged  to  one  of  two  lagoons  located  to  the  west  of  the  plant 
(i.e..  Site  4).  Former  employees  indicated  that  Building  489  was  tom 
down  in  the  1950s  and  reconstmcted  at  the  same  location.  The 
processing  equipment  associated  with  the  old  building  was  reportedly 
sent  to  the  ADA  grounds,  where  explosive  residues  were  burned  prior 
to  equipment  disposal.  Former  UMDA  employees  had  no  recollection 
of  any  floor  drains  in  the  washout  plant  building.  The  employees 
indicated  that  the  concrete  floors  of  the  building  were  occasionally 
steam-cleaned,  and  the  resulting  effluent  was  discharged  into  the  two 
lagoons  (i.e.  Site  4)  west  of  the  plant, 

•  Site  36.  Building  493  Paint  Sludge  Discharge  Area  (Plate  1,  Area  V)-- 
Paint  spray  booths  used  in  Building  493  near  the  Explosive  Washout 
Plant  reportedly  discharged  paint  sludge,  solvents,  and  possibly  other 
wastes  into  the  coulee  northwest  of  the  building  via  an  underground 
drainage  system.  In  addition,  a  brass  cleaning  solution  containing 
cyanide  was  reportedly  disposed  of  in  this  drainage  system.  Abundant 
paint  stains  were  observed  on  soil  near  the  two  pipe  discharge  locations 
located  along  the  coulee. 
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•  Site  47.  Boiler /Laundry  Effluent  Discharge  Site  (Plate  I,  Area  V)--This 
site  is  located  in  the  central  portion  of  the  Depot.  To  the  south  of  the 
boiler  plant  building  is  a  metal  trough  that  was  formerly  used  to 
discharge  effluent  during  blowdown  of  the  boilers.  The  laundering  of 
clothes  contaminated  with  explosives  also  took  place  in  the  boiler  plant 
building,  and  effluent  from  the  laundry  operations  was  discharged  to  the 
metal  trough.  The  trough  discharged  into  a  metal  sump.  From  the 
metal  trough,  the  effluent  was  discharged  into  a  rock-lined  pit 
approximately  25  feet  in  diameter  and  8  to  10  feet  deep. 

2.2.2*  Operable  Unit  B:  Ammunition  Demolition  Activity  (ADAl  Area  Sites 

The  ADA  area,  located  on  the  western  end  of  UMDA  (see  Plate  2  in  map 
pocket),  contains  a  number  of  sites  that  were  previously,  or  are  currently,  used  for 
specific  ordnance  disposal  activities.  In  general,  these  areas  were  used  to  bum, 
detonate,  or  dispose  of  off-specification  ordnance  and  other  solid  wastes  generated  at 
UMDA  from  1945  to  the  present.  Followup  fieldwork  sites  in  Operable  Unit  B  are 
described  below: 

•  Site  15.  TNT  Sludge  Burial  and  Bum  Area  (Plate  2,  north-central)-This 
area  was  used  to  dispose  of  or  bum  wastes  that  may  have  included  TNT 
sludge,  paint  sludge,  shot  blast  waste,  and  deactivation  furnace  ash.  In 
addition,  a  scrap  metal  pile  is  located  in  the  vicinity  of  the  site.  A  prior 
sampling  investigation  detected  heavy  metals  at  approximately  natural 
levels  and  high  concentrations  of  some  explosives  in  the  surface  soil. 

•  Site  17.  Aboveprnund  Open  Detonation  (OP)  Area  (Plate  2,  central)-- 
This  site  was  used  for  the  detonation  of  M55  rockets  and  M23  land 
mines.  The  munitions  were  detonated  in  a  steel  tube  ranning  through 
the  center  of  a  metal-filled  gravel  bin.  Chemical  agents  from  the  M55 
rocket  canister  were  drained  and  collected' as  part  of  operations  at  the 
Drill  and  Transfer  Site  (Site  49)  prior  to  detonation  at  Site  17. 
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•  Site  18.  Dunnage  Pits  (Plate  2,  north-central)“Two  Dunnage  Pits, 
separated  by  a  gravel  road,  are  currently  visible  in  the  ADA  area.  They 
were  used  to  bum  or  dispose  of  metals  debris,  waste  solvents,  waste  oils, 
paint  strippers,  and  other  miscellaneous  wastes.  Interviews  with  UMDA 
retirees  and  aerial  photos  indicate  that  several  former  dunnage  pits  were 
once  located  farther  east  of  the  existing  pits.  An  ash  residue  sample 
collected  from  one  of  the  pits  in  1981  was  found  to  contain  arsenic  and 
chromium  above  the  EP  toxicity  limits  established  under  RCRA. 
Sampling  of  the  surface  soil  in  the  eastern  pit  in  1988  did  hot  detect  any 
nitrite/nitrate,  volatile  organic  analytes  (VOAs),  or  priority  pollutant 
base-neutral  and  acid  extractable  organics  (BNAs). 

•  Site  19.  Open  Burning  Trenches /Pads  (Plate  2,  north-central)- 
Approximately  10  burning  trenches/pads  and  an  adjoining  bum  field  to 
the  north  are  located  in  the  north-central  portion  of  the  ADA  grounds. 
Sludges  containing  explosives  were  reportedly  burned  in  the 
northernmost  trenches.  The  results  of  previous  sampling  at  this  site 
include  the  following-surface  soil  sampling  at  a  bum  pad  revealed  the 
presence  of  explosives;  surface  and  subsurface  sampling  in  a  bum  trench 
showed  no  contamination  by  explosives,  nitrate,  or  BNAs;  and  an  ash 
residue  sample  collected  firom  this  area  was  found  to  have  low-level 
concentrations  of  explosives. 

2.2.3*  Operable  Unit  C:  Inactive  Landfills 

FoUovmp  fieldwork  sites  in  Operable  Unit  C  are  described  below; 

•  Site  12.  Inactive  Landfills  (Plate  1,  Area  VI)-Three  landfills  that  have 
not  been  used  for  at  least  15  years  have  been  identified  by  UMDA  to 
the  west  of  the  administration  area.  In  addition,  historic  aerial 
photographs  have  revealed  three  other  disposal  areas,  two  to  the  south 
and  southeast  and  one  to  the  north.  The  materials  disposed  of  in  the 
landfills  are  suspected  to  be  nonhazardous,  though  some  former  UMDA 


A-RA 

2-12 


employees  indicated  that  explosives  may  have  been  disposed  of. 
However,  an  analysis  of  groundwater  in  the  site  area  by  a  previous 
investigation  indicates  the  presence  of  only  nitrite/nitrate  as  a  significant 
contaminant  at  relatively  high  concentrations. 

•  Site  SO.  Raiirnad  Landfill  Areas  (Plate  1,  Area  VI)~The  Railroad 
T  anHfill  Areas  are  located  in  the  south-central  portion  of  UMDA, 
approximately  500  feet  south  and  southeast  of  the  Sewage  Treatment 
Plant.  The  site  consists  of  two  landfills— one  located  north  of  the 
railroad  tracks,  with  dimensions  of  approximately  30  by  100  feet,  and 
another  located  south  of  the  railroad  classification  yard,  with  dimensions 
of  30  by  400  feet.  The  fill  area  to  the  south  of  the  railroad  yard  is 
laterally  discontinuous.  Fill  depths  are  unknown.  Both  of  these  landfills 
consist  of  topographic  depressions  formed  when  the  railroad  grade  was 
installed  and  gradually  filled  in  with  debris.  Based  on  field 
reconnaissance  and  observed  rusted  metal  debris  at  the  surface,  disposal 
north  of  the  railroad  yard  is  limited  to  metal  scrap  materials.  A  former 
UMDA  employee  suggested  that  railroad  cars  may  have  been  cleaned 
out  and  resulting  debris  disposed  of  at  this  location.  The  landfill  south 
of  the  railroad  tracks  was  described  by  a  former  UMDA  employee  as  a 
"dry"  landfill  in  which  construction  rubble  was  disposed.  Abundant 
concrete  firagments  were  visible  in  this  area  during  the  1989  site  visit. 

2.2.5*  Operable  Unit  E:  Deactivation  Furnace  and  Southwestern  Warehouse  Area 

Followup  fieldwork  sites  in  Operable  Unit  E  are  described  below: 

•  Site  26.  Metal  Tnpot  Stockpiles  (Plate  1,  Area  II)-This  site,  located  east 
of  Building  200,  consists  of  6-foot-high  piles  of  lead  and  zinc  ingots.  It 
occupies  a  total  area  of  30,000  to  40,000  square  feet.  The  piles  rest 
directly  on  gravelly  soil.  In  addition,  aluminum  ingots  were  reportedly 
once  stored  in  the  southern  part  of  the  site. 
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22.6*  Operable  Unit  F:  Sewage  Treatment  Plant  and  Vicinity 


Followup  fieldwork  sites  in  Operable  Unit  F  are  described  below: 

•  Site  30.  Stormwater  Discharge  Area  (Plate  1,  Area  VI)--Stormwater 
collected  in  storm  sewers  located  in  the  administration  area  discharges 
to  a  small  ditch  at  this  site.  There  was  no  evidence  of  any 
environmental  degradation  in  this  area  during  the  1989  site  visit.  Earlier 
reports  incorrectly  identified  this  discharge  area  at  the  location  of  the 
Sewage  Treatment  Plant  tile  field  (Site  6),  which  is  located  several 
hundred  feet  to  the  northeast. 

•  Site  48.  Pipe  Discharge  Area  (Plate  1,  Area  VI)~Located  in  the  south- 
central  portion  of  the  Depot  is  a  pipe  approximately  8  inches  in 
diameter  and  15  feet  in  length  that  discharges  into  a  long  ravine 
approximately  25  feet  deep.  A  rusted  55-gallon  drum  was  noted  in  the 
ravine  during  the  1989  Dames  &  Moore  site  visit.  A  sweet  odor  was 
reportedly  detected  near  the  drum,  indicating  the  possible  presence  of 
pesticides.  UMDA  employees  determined  that  this  discharge  pipe  is 
connected  to  the  large  Imhoff  tank  associated  with  the  Sewage 
Treatment  Plant  (Site  6)  several  hundred  feet  east  of  the  site.  Current 
UMDA  employees  indicate  that  this  discharge  area  has  not  been  used 
since  the  early  1970s. 

22.T  Operable  Unit  G:  Active  Landfill  (Site  ID  (Plate  1,  Area  VH) 

The  Active  Landfill  has  been  used  since  1968  to  dispose  of  solid  wastes 
generated  at  UMDA.  The  wastes  include  wood,  garbage,  building  materials,  dried 
sewage  sludge,  and  empty  pesticide  containers.  Contaminants  detected  in  the 
groundwater  near  the  landfill  during  the  1988  sampling  by  Weston  included  explosives, 
nitrite/nitrate,  cyanide,  and  some  metals,  but-with  the  exception  of  nitrite/nitrate-- 
they  were  at  generally  low  concentrations. 
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2.2.8*  Operable  Unit  H:  Defense  Re-utilization  Marketing  Office  rPRMO)  and 

Other  Administration  Area  Sites 

Followup  fieldwork  sites  in  Operable  Unit  H  are  described  below: 

•  Site  22.  Defense  Re-utilization  Marketing  Office  Area  (Plate  3)-The 
DRMO  Area  is  located  in  the  southwest  portion  of  the  UMDA 
administration  area.  This  site  is  used  to  store  scrap  and  salvage 
materials,  including  metals,  wooden  crates,  waste  oils,  and  old 
transformers,  as  well  as  scrap  metal,  empty  shells  and  cartridges, 
vehicles,  furniture,  etc.  These  materials  are  stored  in  a  warehouse 
building  or  outside  on  a  paved  area  or  bare  ground  while  awaiting  sale 
or  offsite  disposal.  A  former  UMDA  employee  reported  that  leaking 
transformers  had  been  stored  on  bare  ground  in  a  shed  at  the  site. 

•  Site  44.  Road  Oil  Application /Disposal  Sites  Location  II  (Plate  3)--This 
part  of  Site  44  is  located  in  the  south-central  portion  of  the  Depot,  to 
the  south  of  the  DRMO.  Review  of  historic  aerial  photographs  and 
interviews  with  former  UMDA  employees  indicate  that  road  oil  was 
disposed  of  in  this  area  fi:om  the  mid  1950s  through  the  mid  1960s  to 
limit  dust  emissions.  In  addition,  the  southern  portion  of  this  area  was 
used  during  the  same  period  to  transfer  road  oil  from  commercial  supply 
trucks  to  Army  supply  vehicles.  Furthermore,  the  eastern  section  of  the 
area  was  used  in  the  late  1940s  to  store  drums  of  road  oil  and  tar  and 
to  change  the  oil  in  Army  vehicles.  The  waste  oil  was  reportedly 
drained  directly  onto  the  soil.  Presently,  this  area  appears  to  be  covered 
with  a  thin  layer  of  macadam  overlain  with  a  thin  soil  cover.  During  the 
Dames  &  Moore  site  visit,  there  were  some  small  areas  where  a  tar-like 
substance  was  noted,  and  vegetation  was  growing  through  portions  of  the 
asphalt. 
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2.2.10*  Operable  Unit  J:  Miscellaneous  UMDA  Sites 


These  are  sites  that  do  not  fit  into  any  of  the  other  operable  units.  Followup 
fieldwork  sites  in  Operable  Unit  J  are  described  below: 

•  Site  2.  Storage  Igloos  (Plate  1,  Areas  III,  IV,  V,  VI,  and  VII)~Earth- 
covered,  reinforced-concrete  igloos  (1,001  total)  for  the  storage  of 
various  munitions  and  wastes  are  located  throughout  UMDA.  Wastes 
are  stored  in  55-gallon  drums  in  J  block  and  include  chemical  agents 
such  as  GB  and  VX.  The  igloos  and  associated  drainage  structures  are 
inspected  at  regular  intervals.  Open  storage  areas  are  located  between 
the  igloos;  these  areas  were  periodically  treated  with  a  road  oil/asphalt 
mixture  to  suppress  dust. 


3.0  DATA  EVALUATION  AND  IDENTIFICATION 
OF  CONTAMINANTS  OF  CONCERN 

3.1*  TNTRODUCnON 

Section  3.0  identifies  the  site-  and  medium-specific  chemicals  that  are  likely  to 
be  site-related  and  have  reported  concentrations  of  acceptable  quality  for  use  in  the 
Baseline  RA.  The  process  by  which  potential  contaminants  of  concern  are  identified- 
inriiiHing  comparison  with  method  blanks,  comparison  with  background  samples,  and 
evaluation  of  tentatively  identified  compounds  (TlCs)-is  described  in  the  Baseline  RA 
and  is  not  repeated  in  this  addendum. 

The  nature  and  extent  of  contamination  at  each  of  the  16  sites  included  in  this 
RA  addendum  are  presented  and  evaluated  in  the  RI  addendum  and  are  not  repeated 
herein.  Data  evaluated  in  this  addendum  are  Weston  data  collected  during  the  1988 
RI,  Dames  &  Moore  data  collected  in  1990  and  1991,  and  Dames  &  Moore  followup 
field  investigation  data  from  1992  and  1993.  Data  collected  during  other  investigations 
(e.g.,  Battelle)  are  not  considered,  because  they  are  over  10  years  old,  sample 
locations  are  often  not  reported,  and  QA/QC  procedures  are  questionable. 

The  reasons  for  excluding  some  data  (e.g.,  toxicity  characteristic  leaching 
procedure  (TCLP),  oU  and  grease,  total  petroleum  hydrocarbon  (TPHC),  and  pH 
analyses)  collected  during  the  Weston  and  Dames  &  Moore  investigations  are 
discussed  in  Section  3.1  of  the  Baseline  RA  and  are  not  repeated  herein. 

To  assist  in  the  selection  of  contaminants  of  concern  for  each  followup 
fieldwork  site,  data  are  summarized  in  occurrence  and  distribution  tables  for  each  site 
and  for  each  medium.  These  tables  present  the  detected  analytes,  frequency  of 
detection,  percent  positive  detections,  range  of  sample  detection  limits,  range  of 
detected  concentrations,  95  percent  upper  confidence  limit  (UCL)  on  the  arithmetic 
mean,  location  of  maximum  concentration,  comparison  concentrations  (background 
levels),  criteria  type,  and  number  of  exceedances.  Where  collected,  soil  samples  are 
separated  into  two  occurrence  and  distribution  tables-results  for  sample  depths  from 


A-RA 

3-1 


0  to  2  feet  (to  evaluate  e;q)osure  pathways  involving  surface  soil  as  the  medium  of 
concern)  and  results  for  sample  depths  from  0  to  10  feet  (to  evaluate  exposure 
pathways  involving  both  surface  and  subsurface  soil  as  the  media  of  concern). 
Contaminants  of  concern  are  selected  independently  for  each  depth  interval.  Soil 
samples  from  depths  exceeding  10  feet  are  not  expected  to  be  transported  or 
contacted  by  receptors  under  either  current  or  future  land  uses;  therefore,  these 
results  are  not  included  in  the  occurrence  and  distribution  tables,  and  contaminants 
of  concern  are  not  selected  for  soil  greater  than  10  feet  in  depth. 

The  occurrence  and  distribution  tables  for  the  followup  fieldwork  sites  are 
presented  in  the  following  sections.  Accompanying  text  provides  the  site-by-site 
rationale  for  including  certain  chemicals  as  contaminants  of  concern  and  excluding 
others.  The  groundwater  and  soil  contaminants  of  concern  for  each  of  the  68  UMDA 
sites  are  listed  in  Tables  3-2*  and  3-3*,  respectively.  Only  analytes  that  were  detected 
in  at  least  one  sample  are  included  (i.e.,  if  an  analyte  was  not  detected  in  any  sample 
from  that  medium,  even  though  it  was  analyzed  for,  it  does  not  appear  in  the  table). 
HCs  are  not  presented  unless  they  are  selected  as  contaminants  of  concern.  The 
coding  system  used  in  Tables  3-2*  and  3-3*  is  described  in  Section  3.1  of  the  Baseline 
RA. 


Followup  fieldwork  results  did  not  alter  the  contaminants  of  concern  for 
groundwater  at  Sites  11,  19,  and  50— the  only  three  sites  at  which  additional 
groundwater  sampling  was  conducted  during  followup  fieldwork. 

Additional  shallow  soil  contaminants  of  concern  identified  based  on  followup 
fieldwork  results  are  as  follows: 

Operable  Unit  A: 

•  Site  5:  Tetryl  (not  detected  during  the  RI). 

•  Site  36:  No  additional  contaminants  of  concern. 

•  Site  47:  Dieldrin  (not  detected  during  the  RI). 
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TABLE  3-2* 

Summary  of  Contaminants  of  Concern  Selected  for  Groundwater  at  UMDA 
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Ctiemtcala 


Aluminum 

Antimony 

Arsonie 


B«yttum 

Cadmium 

Calcium 

CIvomim 


Magnatium 


Potassium 

Salanium 


Siivar 


Thallium 

Vanadium 


EamiQalv— 

1 .3.5- Tnnjtrobanzona 
1.3>Oinjtrobenzona 

2.4.6- TNT 
2.4-ONT 
Z6-ONT 
HMX 
ROX 


TCL  Voltil— 

Aootone 
Dilorofbrm 
Ethylbanzana 
Tatrach  loraatfiylana 
Toluana 

1,1.1-Triehloroathana 

Trichtoroathylana 

Trichlofofluoromathana 


Anthraoana 

6anzo(a)anttvaoana 

Banzo(a)pyrana 

Banzo<b)f1uoranmana 

B«izo(gbi)paryfana 

Banzo(K)fluoranitiana 

Bis<2-athy»Mxyl)phthalata 

Chrysana 

OlbanzoAjran 

Di-n-butyl  phthalata 

FHjoranthana 

frideoo<1 ,2,3-ed)pyrana 

2-Methylnapthalana 

Naphttialana 

Nniitrosodiphanytamina 

Phananthrana 


Thiodiglyoal 


TABLE3^(eoiird) 

Summary  of  Contaminants  of  Concam  Saleetsd  for  Soil  at  UMOA 

Optrablt  Unit  B  (conf tf) 


Chgmicilg 


TAL 

Aluminum 

Antimony 

AfMnic 

Barium 

Baryliium 

Ca^ium 

Caidum 

Ctromium 

Cobalt 

Coppar 

Iron 

Load 

Magnotium 

Manganoso 

Morcury 

Nickal 

Potassium 

Solonium 

Siivor 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

Cynlooiva>« 

1 .3.5- Trinitrobenzene 
I.S^initrebenzerte 

2.4.6- TNT 
Z4-0NT 

2.6- ONT 
HMX 
ROX 

- * - 

mmOOmlZmfm 

Tetryl 


EMPA 

IMPA 

Thiodiglycol 


(■(  -  Sal  to  •  dtCAt  of  3  M. 

(to)  •  Sod  to  •  (toott  of  10  tMt 
*NA*'NMAmItxi« 

*NO^-NatOtoleiMf 
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Operable  Unit  B: 


•  Site  15:  2,4-DNT,  2,6-DNT  (not  detected  during  the  RI). 

•  Site  17:  Mercury  (not  detected  during  the  RI). 

•  Site  18:  1,1,1-TCA,  di-n-butyl  phthalate,  phenanthrene,  DDE,  and  DDT 
(not  detected  during  the  RI). 

•  Site  19:  Tetryl  (not  detected  during  the  RI). 

Operable  Unit  C: 

•  Site  12:  Lead,  silver,  zinc,  benzo(k)fluoranthene,  chrysene,  fluoranthene, 
phenanthrene,  pyrene,  DDE,  and  DDT.  (Site  12  surface  soil  was  not 
sampled  during  the  RI.) 

Operable  Unit  E: 

•  Site  26:  Silver  (not  an  analyte  during  the  RI). 

Operable  Unit  F: 

•  Site  30:  No  additional  contaminants  of  concern. 

•  Site  48:  No  additional  contaminants  of  concern. 

Operable  Unit  H: 

•  Site  22:  Mercury,  beryllium,  thallium  (not  detected  during  the  RI). 

•  Site  44  (Location  II):  Lead,  silver  (metals  were  not  analytes  during  the 
RI). 

Operable  Unit  J: 

•  Site  2:  Chromium,  lead,  zinc.  (Site  2  surface  soil  was  not  sampled 
during  the  RI.) 

Additional  subsurface  soil  contaminants  of  concern  identified  based  on  followup 

fieldwork  results  are  as  follows: 
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Operable  Unit  A: 


•  Site  5:  1,3,5-TNB,  1,3-DNB,  2,4,6-TISrr,  2,4-DNT,  HMX,  RDX,  tetiyl, 
nitrate/nitrite.  (Site  5  subsurface  soil  was  not  sampled  during  the  RI.) 

•  Site  47:  Dieldrin  (not  detected  during  the  RI). 

Operable  Unit  B 

•  Site  15:  2,4-DNT,  2,6-DNT  (not  detected  during  the  RI). 

•  Site  18:  Antimony,  selenium,  1,1,1-TCA  di-n-butyl  phthalate, 
phenanthrene,  PCB  1260  (not  detected  during  the  RI). 

•  Site  19:  Tetryl  (not  detected  during  the  RI), 

Operable  Unit  C: 

•  Site  12:  Aluminum  and  sodium  (within  background  during  the  RI); 
antimony,  cadmium,  anthracene,  benzo(a)anthracene,  benzo(a)pyrene, 
benzo(b)fluoranthene,  ben2o(g,h,i)perylene,  benzo(k)fluoranthene, 
chrysene,  fluoranthene,  indeno(l,2,3-cd)pyrene,  naphthalene, 
phenanthrene,  pyrene,  dieldrin,  endrin  (not  detected  during  the  RI). 

Operable  Unit  F: 

•  Site  30:  Cadmium,  lead,  silver,  zinc,  DDD,  DDE,  DDT.  (Site  30 
subsurface  soil  was  not  sampled  during  the  RI.) 

•  Site  48:  Cadmium,  copper,  lead,  mercury,  silver,  zinc,  nitrate/nitrite, 
DDD,  DDE,  DDT.  (Site  48  subsurface  soil  was  not  sampled  during  the 
RI.) 

Operable  Unit  H: 

•  Site  22:  Antimony,  barium,  beryllium,  cadmium,  copper,  iron,  lead, 
mercury,  potassium,  silver,  thallium,  zinc,  DDD,  DDE,  DDT.  (Site  22 
subsurface  soil  was  not  sampled  during  the  RI.) 
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•  Site  44  (Location  II):  Aluminum,  lead,  nickel,  silver.  (Site  44 
(Location  H)  subsurface  soil  was  not  sampled  during  the  RI.) 

3.2*  OPERABLE  UNIT  A:  EXPLOSIVE  WASHOUT  LAGOONS  AND 

A.SSOrTATED  BUILDINGS 

3.2.2*  Site  5:  Explosive  Washout  Plant 

3.2.2.1  Groundwater  and  Wine  Samples.  No  additional  groundwater  or  wipe  sampling 
was  planned  at  Site  5;  therefore,  groundwater  and  wipe  data  for  this  site  are  not 
discussed  in  the  addendum. 

3.2.2.2*  Ml 

•  Surface  Soil  (to  a  depth  of  2  feetV-During  the  original  RI  fieldwork,  16 
surface  soil  samples  were  collected  at  Site  5  near  the  plant  exit  doors 
and  where  wastewater  may  have  overflowed  along  the  metal  trough. 
These  samples  were  analyzed  for  explosives  and  nitrite/nitrate.  During 
the  followup  fieldwork,  23  surface  soil  samples  were  collected  at  this 
site.  These  samples  were  analyzed  only  for  explosives.  The  occurrence 
and  distribution  of  analytes  detected  in  these  samples  are  presented  in 
Table  3-8*,  and  the  contaminant  selection  rationale  is  summarized  in 
Table  3-3*. 

Nitrite/nitrate  (detected  at  above-background  concentrations)  and  seven 
detected  explosives  (Table  3-8*)  are  identified  as  contaminants  of 
concern  in  surface  soil  at  Site  5. 

•  Surface  and  Subsurface  Soil  (to  a  depth  of  10  feetV-During  the  followup 
fieldwork,  35  soil  samples  were  collected  from  this  depth  interval  and 
analyzed  only  for  explosives.  The  occurrence  and  distribution  of 
analytes  detected  in  these  samples  and  in  those  collected  during  the 
original  RI  fieldwork  are  presented  in  Table  3-8A,  and  the  contaminant 
selection  rationale  is  summarized  in  Table  3-3*. 
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Nitrite/nitrate  (detected  at  above-background  concentrations)  and  seven 
detected  explosives  (Table  3-8A)  are  identified  as  contaminants  of 
concern. 

3.2.3*  Site  36:  Building  493  Paint  Sludge  Discharge  Area 

3.2.3.1*  Groundwater.  Groundwater  contamination  at  this  site  is  unconfirmed  and 
is  not  considered  to  be  probable.  No  groundwater  sampling  was  planned  for  the  RI 
or  the  followup  fieldwork. 

32.32*  Soil.  During  the  original  RI  fieldwork,  five  surface  soil  samples  were 
collected  near  suspected  discharge  locations  and  associated  flow  areas  and  analyzed 
for  Target  Compound  List  (TCL)  volatile  organic  analytes  (VOAs),  TCL  base-neutral 
and  add  extractable  organics  (BNAs),  Target  Analyte  list  (TAL)  inorganics, 
e>q)losives,  and  nitrite/nitrate.  Six  additional  surface  soil  samples  were  collected 
during  the  followup  fieldwork  and  analyzed  for  TAL  inorganics  and  TCL  BNAs.  The 
occurrence  and  distribution  of  analytes  detected  in  these  samples  are  presented  in 
Table  3-9*,  and  the  contaminant  selection  rationale  is  summarized  in  Table  3-3*. 

Nine  of  the  19  inorganics  detected  (Table  3-9*),  and  nitrite/nitrate,  were 
detected  above  background  levels  and  are  selected  as  contaminants  of  concern. 

Trichlorofluoromethane,  a  common  laboratory  contaminant,  was  detected  at  low 
concentrations  (i.e.,  near  the  sample  quantitation  limit)  in  two  samples  at  this  site. 
Although  it  was  not  detected  in  method  blanks  associated  with  the  sample  set,  it  does 
not  appear  to  be  a  site-related  chemical  based  on  site  history  information,  and  it  was 
detected  in  other  laboratory  blanks  at  concentrations  exceeding  levels  detected  in  site 
samples.  Therefore,  trichlorofluoromethane  is  not  included  as  a  contaminant  of 
concern  for  Site  36. 

Bis(2-ethylhexyl)  phthalate  was  detected  in  two  of  the  11  soil  samples  at  a  level 
just  slightly  above  the  detection  limit.  Although  it  was  not  detected  in  method  blanks 
associated  with  the  sample  set,  it  does  not  appear  to  be  a  site-related  chemical  based 
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TABLE  3-9* 

Occarteace  aad  DistribatioB  of  Aaalytei  Detected  ia  Sarface  Soil  (to  a  deptk  of  2  feet)  at  Site  36 
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TABLE  3-9*  (ooBt'd) 

OccamBCB  aad  DbtribatioB  of  AaalytM  Detected  ia  Saiface  Soil  (to  a  depth  of  2  feet)  at  Site  36 
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on  site  history  information,  and  it  is  a  common  laboratory  contaminant.  Therefore, 
bis(2-ethylhexyl)  phthalate  is  not  selected  as  a  contaminant  of  concern  for  this  site. 

Two  TCL  semivolatile  TICs  were  also  detected  (Table  3-9*),  but  they  are  not 
selected  as  contaminants  of  concern. 

Explosives  are  not  considered  to  be  contaminants  of  concern,  because  they  were 
not  detected  in  any  of  the  soil  samples  from  Site  36. 

3.2.4*  Site  47:  Boiler /Laundry  Effluent  Discharge  Site 

3.2.4.1*  Groundwater.  No  additional  groundwater  sampling  was  planned  at  Site  47 
during  followup  fieldwork;  therefore,  groundwater  data  for  this  site  are  not  included 
in  the  addendum. 

3.2.4.2*  5sil 

•  Surface  Soil  (to  a  depth  of  2  feetV-During  the  original  RI  fieldwork, 
seven  surface  soil  samples  were  collected  from  this  site  and  analyzed  for 
TAL  inorganics,  TCL  VOAs,  TCL  BNAs,  TCL  pesticides/poly¬ 
chlorinated  biphenyls  (PCBs),  explosives,  and  nitrite/nitrate.  One 
additional  surface  soil  sample  was  collected  during  the  followup 
fieldwork;  it  was  analyzed  for  TAL  metals  and  TCL  pesticides/PCBs. 
The  occurrence  and  distribution  of  analytes  detected  in  these  samples 
are  presented  in  Table  3-10*,  and  the  contaminant  selection  rationale  is 
summarized  in  Table  3-3*. 

Fourteen  of  the  23  inorganics  detected  (Table  3-10*),  and  nitrite/nitrate, 
are  selected  as  contaminants  of  concern,  because  detected 
concentrations  exceeded  background  levels  in  at  least  one  sample.  The 
two  detected  TCL  VOAs-acetone  and  trichlorofluoromethane-are  not 
selected  as  contaminants  of  concern,  because  they  are  common 
laboratory  contaminants,  they  were  detected  in  laboratory  blanks  at 
concentrations  comparable  to  site  samples,  and  the  detected 
concentrations  were  low. 
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TABLE  3- 10*  (coiit*d) 

QocBffeaoe  and  DittribatioB  of  Aaatytei  Detected  ia  Sarface  Soil  (to  a  deptk  of  2  feet)  at  Site  47 
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Replaces  original  TABUS  3- 10  in  the  Final  Baseline  RA:  Dames  A  Moore,  1992a. 


Eight  TCL  BNAs  were  detected  and  are  selected  as  contaminants  of 
concern.  Three  semivolatile  TICs  (Table  3-10*)  were  also  detected,  but 
they  are  not  selected  as  contaminants  of  concern.  Five  TCL  pesticides 
and  PCB  1260  were  detected  and  are  selected  as  contaminants  of 
concern.  Two  TCL  pesticide  TICs  (Table  3-10*)  were  detected,  but  they 
are  not  selected  as  contaminants  of  concern. 

•  Surface  and  Subsurface  Soil  (to  a  depth  of  10  feetV-During  the  original 
RI  fieldwork,  14  soil  samples  were  collected  from  this  depth  interval  and 
analyzed  for  TAL  inorganics,  TCL  VOAs,  TCL  BNAs,  TCL 
pestiddes/PCBs,  explosives,  and  nitrite/nitrate.  One  additional  sample 
was  collected  from  this  depth  range  during  the  followup  fieldwork;  it  was 
analyzed  for  TAL  metals  and  TCL  pestiddes/PCBs.  The  occurrence 
and  distribution  of  analytes  detected  in  these  samples  are  presented  in 
Table  3-11*,  and  the  contaminant  selection  rationale  is  summarized  in 
Table  3-3*. 

Fourteen  of  the  23  TAL  inorganics  detected  (Table  3-11*),  and  nitrite/ 
nitrate,  are  selected  as  contaminants  of  concern,  because  detected 
concentrations  exceeded  background  levels. 

The  two  TCL  VOAs  detected-acetone  and  trichlorotrifiuoromethane- 
are  not  selected  as  contaminants  of  concern,  because  they  are  common 
laboratory  contaminants,  they  were  detected  in  laboratory  blanks  at 
concentrations  comparable  to  site  samples,  and  the  detected 
concentrations  were  low. 

Eight  TCL  BNAs  were  detected  and  are  selected  as  contaminants  of 
concern.  Five  semivolatile  TICs  (Table  3-11*)  were  also  detected,  but 
they  are  not  selected  as  contaminants  of  concern.  Five  TCL  pesticides 
and  PCB  1260  were  detected  and  are  selected  as  contaminants  of 
concern.  Two  TCL  pesticide  TICs  were  detected,  but  they  are  not 
selected  as  contaminants  of  concern. 
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TABLE  3- 11* 

Oocaneaoe  and  Distribatioa  of  Aaalytef  Detected  fai  Snrface  aod  Sabsarfaoe  Sofl  (to  a  deptk  of  10  feet)  at  Site  47 
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Oocaneace  aad  Distiibatioa  of  Aaalytes  Detected  ia  Sarface  aad  Sabtarfooe  Soil  (to  a  depth  of  10  feet)  at  Site  47 
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3.3  OPERABLE  TTNTT  B:  AMMUNITION  DEMOLITION  ACnVITY  AREA 
3.3.5*  Site  15:  TNT  Sludge  Burial  and  Bum  Area 

3.3.5.1*  Groundwater.  No  additional  groundwater  sampling  was  planned  at  Site  15; 
therefore,  groundwater  data  for  this  site  are  not  discussed  in  the  addendum. 

33.5.2*  Soil 

•  Surface  Soil  <'tn  a  depth  of  2  feetV-During  the  original  RI  fieldwork, 
four  surface  soil  samples  were  collected  from  this  site.  Two  of  the 
samples  were  analyzed  for  TAL  inorganics,  TCL  VOAs,  TCL  BNAs, 
explosives,  and  nitrite/nitrate;  the  remaining  surface  soil  samples  were 
analyzed  for  all  of  the  above-listed  parameters  except  nitrite/nitrate. 
During  the  followup  fieldwork,  eight  additional  surface  soil  samples  were 
collected.  These  samples  were  analyzed  for  TAL  metals,  TCL  BNAs, 
and  explosives.  The  occurrence  and  distribution  of  contaminants 
detected  in  these  samples  are  presented  in  Table  3-22*,  and  the 
contaminant  selection  rationale  is  summarized  in  Table  3-3*. 

Twenty  of  the  23  metals  detected  (Table  3-22*),  and  nitrite/nitrate,  are 
selected  as  contaminants  of  concern,  because  detected  concentrations 
exceeded  background  levels.  Six  explosives— two  of  which  (2,4-DNT  and 
2,6-DNT)  were  detected  as  BNAs-were  detected  in  Site  15  soil  samples 
and  are  selected  as  contaminants  of  concern. 

Two  VOAs  and  one  additional  BNA-all  common  laboratory 
contaminants— were  detected  in  one  sample  each  (Table  3-22*). 
Although  they  were  not  detected  in  method  blanks  associated  with  the 
sample  set,  they  do  not  appear  to  be  site-related  chemicals  based  on  site 
history  information,  they  were  generally  detected  in  other  laboratory 
blanks  at  similar  concentrations,  and  the  levels  detected  were  low. 
Therefore,  they  are  not  included  as  contaminants  of  concern  for  this  site. 
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TABLE  3-22* 

Occnrreaoe  and  DistribntioB  of  Aaaijrtea  Detected  in  Surface  Soil  (to  a  depth  of  2  feet)  at  Site  15 
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TABLE  3-22*  (coat’d) 

Occamace  aad  Dbtribatioa  of  Aaalytes  Detected  ia  Sarface  Soil  (to  a  depth  of  2  feet)  at  Site  15 
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Rcpldccs  ori^fiAl  TABLE  3~22  in  the  Final  Baseline  RA«  Dames  A  Moofe,  t992a. 


Five  semivolatile  TICs  were  also  detected  in  Site  15  soil  samples,  but 
they  are  not  selected  as  contaminants  of  concern. 

•  Surface  and  Subsurface  Soil  (to  a  depth  of  10  feetl-During  the  original 
RI  fieldwork,  14  soil  samples  were  collected  from  this  depth  interval. 
Analytes  for  most  soil  samples  consisted  of  TAL  inorganics,  TCL  VOAs, 
TCL  BNAs,  explosives,  and  nitrite/nitrate.  During  the  followup 
fieldwork,  eight  additional  soil  samples  were  collected  from  this  depth 
range.  These  samples  were  analyzed  for  TAL  metals,  TCL  BNAs,  and 
explosives.  The  occurrence  and  distribution  of  contaminants  detected 
in  these  samples  are  presented  in  Table  3-23*,  and  the  contaminant 
selection  rationale  is  summarized  in  Table  3-3*. 

All  of  the  23  metals  detected  (Table  3-23*),  plus  nitrite/nitrate,  are 
selected  as  contaminants  of  concern,  because  detected  concentrations 
exceeded  background  levels  in  at  least  one  sample.  Six  explosives-two 
of  which  (2,4-DNT  and  2,6-DNT)  were  detected  as  BNAs-were  detected 
and  are  selected  as  contaminants  of  concern. 

Four  VOAs  and  three  additional  BNAs  were  detected  in  one  to  two 
samples  each  (Table  3-23*).  Acetone,  toluene,  and  trichlorofluoro- 
methane  are  common  laboratory  contaminants.  Although  they  were  not 
detected  in  method  blanks  associated  with  the  sample  set,  they  were 
generally  detected  in  other  laboratory  blanks  at  similar  concentrations, 
and  the  levels  detected  in  site  soil  were  low.  Therefore,  they  are  not 
included  as  contaminants  of  concern  for  this  site.  Bis(2-ethylhexyl) 
phthalate,  trichloroethylene,  naphthalene,  and  phenanthrene  are  selected 
as  contaminants  of  concern. 

Seven  semivolatile  TICs  were  also  detected  in  Site  15  soil  samples  in 
this  depth  range,  but  they  are  not  selected  as  contaminants  of  concern. 
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TABLE  3-23* 

Occarrence  and  Distribatioa  of  Aaatytes  Detected  ia  Sarface  aad  Sabtarfaoe  Soil  (to  a  depth  of  10  feet)  at  Site  15 
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TABLE  3-23*  (coat’d) 

Occarrcaoe  and  Distribntioa  of  Analytes  Detected  in  Snrface  and  Snbsnr&ce  Soil  (to  a  depth  of  10  feet)  at  Site  IS 
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Replaces  original  TABLE  3-23  in  the  Final  Baseline  RA;  Dames  A  Moore,  1992a. 


3.3.7*  Site  17:  Aboveground  Open  Detonation  Area 

3.3.7.1*  nrnnnHwater.  Contamination  at  Site  17--if  any-is  expected  to  be  restricted 
to  surfidal  soil.  No  groundwater  sampling  was  planned  for  the  RI  or  the  followup 
fieldwork. 

3.3.7.2*  iml.  During  the  original  RI  fieldwork,  four  surface  soil  samples  were 
collected  at  Site  17  at  the  detonation  location  and  analyzed  for  explosives,  TAL 
inorganics,  and  nitrite/nitrate.  Three  additional  samples  were  collected  during  the 
followup  fieldwork  and  analyzed  for  TAL  metals  and  explosives.  The  occurrence  and 
distribution  of  analytes  detected  in  these  samples  are  presented  in  Table  3-27*,  and 
the  contaminant  selection  rationale  is  summarized  in  Table  3-3*. 

Eleven  of  the  21  TAL  inorganics  (Table  3-27*)  are  selected  as  contaminants 
of  concern,  because  concentrations  exceeded  background  levels.  Sodium  is  not 
selected  as  a  contaminant  of  concern,  because  the  maximum  detected  concentration 
(1,001  micrograms  per  gram  (lig/g))  only  slightly  exceeded  the  background  level 
(978  fig/g).  Three  explosives  were  detected  in  Site  17  soil  samples  and  are  selected 
as  contaminants  of  concern. 

33.8*  Site  18:  Dunnage  Pits 

33.8.1*  Groundwater.  No  additional  groundwater  sampling  was  planned  at  Site  18 
during  the  followup  fieldwork;  therefore,  groundwater  data  for  this  site  are  not 
discussed  in  the  addendum. 

3.3.8.2*  Soil 

•  Surface  Soil  Tto  a  depth  of  2  feetV-Four  surface  soil  samples  were 
collected  from  this  site  during  the  original  RI  fieldwork  and  analyzed  for 
TAL  inorganics,  TCL  VOAs,  TCL  BNAs,  TCL  pesticides/  PCBs, 
explosives,  and  nitrite/nitrate.  (Weston  had  previously  collected  four 
surface  soil  samples  from  Site  18  and  analyzed  for  nitrite/nitrate,  VOAs, 
BNAs,  and  pesticides.)  During  Dames  &  Moore’s  followup  fieldwork, 
three  additional  surface  soil  samples  were  collected  and  analyzed  for 
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TAL  metals,  TCL  VOAs,  TCL  BNAs,  explosives,  and  TCL  pesticides/ 
PCBs.  The  occurrence  and  distribution  of  contaminants  detected  in 
these  soil  samples  are  presented  in  Table  3-29*,  and  the  contaminant 
selection  rationale  is  summarized  in  Table  3-3*. 

Eleven  of  the  20  metals  detected  (Table  3-29*)  are  selected  as 
contaminants  of  concern,  because  detected  concentrations  exceeded 
background  levels  in  at  least  one  sample. 

One  TCL  VOA-l,l,l-trichloroethane-is  selected  as  a  contaminant  of 
concern,  because  it  is  not  considered  a  common  laboratory  contaminant. 

Two  additional  TCL  VOAs-acetone  and  trichlorofluoromethane,  both 
common  laboratory  contaminants-were  detected  in  one  surface  soil 
sample  each.  Although  they  were  not  detected  in  method  blanks 
associated  with  the  sample  set,  they  do  not  appear  to  be  site-related 
chemicals  based  on  site  history  information,  they  were  detected  in  other 
laboratory  blanks  at  similar  concentrations,  and  the  levels  detected  were 
low.  Therefore,  acetone  and  trichlorofluoromethane  are  not  selected  as 
contaminants  of  concern  for  this  site. 

Two  TCLBNAs-di-N-butyl  phthalate  and  phenanthrene-were  detected 
and  are  selected  as  contaminants  of  concern.  Two  TCLpesticides-DDE 
and  DDT“Were  also  detected  and  are  selected  as  contaminants  of 
concern. 

Two  TCL  volatile  TICs  and  three  TCL  semivolatile  TICs  (Table  3-29*) 
were  also  detected,  but  they  are  not  selected  as  contaminants  of  concern. 

Surface  and  Subsurface  Soil  (to  a  depth  of  10  feetV-Twenty-eight  soil 
samples  were  collected  from  this  depth  interval  during  the  original  RI 
fieldwork  and  analyzed  for  TAL  inorganics,  TCL  VOAs,  TCL  BNAs, 
TCL  pesticides/PCBs,  explosives,  and  nitrite/nitrate.  (Weston  had 
previously  collected  four  surface  soil  samples  from  this  site  and  analyzed 
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TABLE  3-29* 

Occarreaoe  and  Diatributioa  of  Analytes  Detected  in  Surface  Soil  (to  a  depth  of  2  feet)  at  Site  18 
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TABLE  3-29*  (coat’d) 

Oocorteace  aad  Dbtribatioa  of  Aaalytes  Detected  ia  Sarface  Soil  (to  a  depth  of  2  feet)  at  Site  18 
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for  nitrite/nitrate,  VO  As,  BNAs,  and  pesticides.)  During  the  followup 
fieldwork.  Dames  &  Moore  collected  17  additional  samples,  two  of 
which  were  analyzed  only  for  TAL  metals.  The  remaining  15  samples 
were  analyzed  for  TAL  metals,  TCL  VO  As,  TCL  BNAs,  TCL 
pesticides/PCBs,  and  explosives.  The  occurrence  and  distribution  of 
contaminants  detected  in  all  of  these  soil  samples  are  presented  in 
Table  3-30*,  and  the  contaminant  selection  rationale  is  summarized  in 
Table  3-3*. 

Nineteen  of  the  22  metals  detected  (Table  3-30*)  are  selected  as 
contaminants  of  concern,  because  detected  concentrations  exceeded 
background  levels  in  at  least  one  sample. 

One  TCL  VOA“l,l,l-trichloroethane“is  of  concern,  because  it  is  not 
considered  a  common  laboratory  contaminant. 

Three  additional  TCL  VOAs  (Table  3-30*)-all  common  laboratory 
contaminants—were  detected.  Although  they  were  not  detected  in 
method  blanks  associated  with  the  sample  set,  they  do  not  appear  to  be 
site-related  chemicals  based  on  site  history  information,  they  were 
detected  in  other  laboratory  blanks  at  similar  concentrations,  and  the 
levels  detected  were  low.  Therefore,  they  are  not  selected  as 
contaminants  of  concern  for  this  site.  Three  TCL  BNAs  (Table  3-30*) 
were  detected  and  are  selected  as  contaminants  of  concern. 

Two  TCL  volatile  HCs,  12  semivolatile  TICs,  and  two  PCB  TICs  were 
detected  in  Site  18  soil  samples  (Table  3-30*),  but  they  are  not  selected 
as  contaminants  of  concern.  The  PCBs  were  analyzed  for  but  not 
detected  as  TCL  PCBs,  giving  additional  uncertainty  to  their  identity  as 
TICs.  Three  pesticides  and  one  PCB  were  detected  and  are  selected  as 
contaminants  of  concern. 


TABLE  3-30* 

OocvrreBce  aad  Dblribatioa  of  Autytei  Detected  in  Sarface  aad  Sabsarfaoe  Soil  (to  a  depth  of  10  feet)  at  Site  18 
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TABLE  3-30*  (ooBt’d) 

Occarreaoe  and  Dfetribatioa  of  Aaal]rtea  Detected  ia  Sarface  aad  Sabsarfiioe  Soil  (to  a  depth  of  10  feet)  at  Site  18 
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TABLE  3-30*  (ooot’d) 

Oocaneaoe  aad  Dittribatioa  of  Aaalytes  Detected  ia  Sarface  aad  Sabsarface  Soil  (to  a  depth  of  10  feet)  at  Site  18 
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3.3.9*  Site  19:  Open  Burning  Trenches /Pads 


3.3.9.1*  Groundwater.  During  the  original  RI  fieldwork,  three  flood  gravel  wells 
(19-1  through  19-3)  were  installed  at  Site  19  in  addition  to  the  three  already  existing 
monitoring  wells  (43,  44,  and  SB-4).  Wells  installed  in  conjunction  with  other  sites 
were  also  evaluated  to  determine  if  they  are  downgradient  of  Site  19.  A  review  of 
groundwater  flow  data  indicates  that  wells  19-2,  19-3,  and  SB4  appear  to  be 
downgradient  of  the  site.  Therefore,  only  results  from  these  wells  are  considered  in 
selecting  groundwater  contaminants  of  concern.  Analytes  consisted  of  TAL  metals, 
TCL  VOAs,  TCL  BNAs,  explosives,  and  nitrite/nitrate.  During  the  followup 
fieldwork,  one  new  well  (19-4)  was  installed  at  Site  19,  and  groundwater  samples  were 
collected  firom  monitoring  wells  19-2,  19-3,  and  19-4.  These  samples  were  analyzed 
for  explosives  only.  The  occurrence  and  distribution  of  analytes  detected  in  wells  19-2, 
19-3,  SB-4,  and  19-4  are  presented  in  Table  3-31*,  and  the  contaminant  selection 
rationale  is  summarized  in  Table  3-2*. 

Eight  of  the  16  metals  detected  (Table  3-31*)  are  selected  as  contaminants  of 
concern,  because  detected  concentrations  exceeded  background  levels.  One  explosive 
was  detected  and  is  selected  as  a  contaminant  of  concern.  Two  TCL  semivolatile 
TlCs-octadecanoic  add  and  caprolactam-were  detected  in  Site  19  groundwater 
samples,  but  they  are  not  selected  as  contaminants  of  concern. 

3.3.9.2*  Soil 

•  Surface  Soil  (to  a  depth  of  2  feetV-During  the  original  RI  fieldwork, 
four  surface  soil  samples  were  collected  at  this  site  and  analyzed  for 
TAL  inorganics,  explosives,  and  nitrite/nitrate.  During  followup 
fieldwork,  eight  additional  samples  were  collected  and  analyzed  for  TAL 
metals  and  explosives.  The  occurrence  and  distribution  of  analytes 
detected  in  these  samples  are  presented  in  Table  3-32*,  and  the 
contaminant  selection  rationale  is  summarized  in  Table  3-3*. 
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TABLE  3-31* 

Occarreace  mmd  Distribalioa  of  Aaalytes  Detected  in  Groandarater  at  Site  19 
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Fourteen  of  the  22  TAL  inorganics  detected  (Table  3-32*),  and 
nitrite/nitrate,  are  selected  as  contaminants  of  concern,  because 
concentrations  exceeded  background  levels.  Four  e;q>losives  were 
detected  in  one  or  more  samples  and  are  selected  as  contaminants  of 
concern. 

•  Surface  and  Subsurface  Soil  (to  a  depth  of  10  feetWDuring  the  original 
RI  fieldwork,  44  soil  samples  were  collected  from  this  depth  interval  and 
analyzed  for  TAL  metals,  explosives,  and  nitrite/nitrate.  (Weston 
previously  collected  four  soil  samples  from  this  depth  interval  and 
analyzed  for  explosives,  BNAs,  and  nitrite/nitrate.)  During  followup 
fieldwork,  nine  additional  samples  were  collected.  Eight  of  these  were 
analyzed  for  TAL  metals  and  explosives,  while  the  remaining  sample  was 
analyzed  for  explosives  only.  The  occurrence  and  distribution  of 
analytes  detected  in  these  soil  samples  are  presented  in  Table  3-33*,  and 
the  contaminant  selection  rationale  is  summarized  in  Table  3-3*. 

Concentrations  of  16  of  the  22  TAL  metals  detected  (Table  3-33*),  and 
nitrite/nitrate,  exceeded  background  levels;  these  constituents  are 
selected  as  contaminants  of  concern.  Eight  explosives  were  detected  and 
are  selected  as  contaminants  of  concern. 

Five  TCL  VOAs  were  detected.  Acetone,  toluene,  and  trichlorofluoro- 
methane  are  common  laboratory  contaminants.  Although  they  were  not 
detected  in  method  blanks  associated  with  the  sample  set,  they  were 
detected  in  other  laboratory  blanks  at  comparable  concentrations  and 
were  detected  at  low  concentrations  in  site  samples,  often  at  or  just 
slightly  above  the  detection  limit.  Therefore,  they  are  not  selected  as 
contaminants  of  concern.  Trichloroethylene  and  tetrachloroethylene  are 
selected  as  contaminants  of  concern. 

Two  TCL  semivolatile  TICs  were  detected  (Table  3-33*),  but  they  are 
not  selected  as  contaminants  of  concern. 


A-RA 

3-44 


TABLE  3-33* 

aad  DtotribatioB  of  Analytes  Detected  in  Snrface  and  Snbsnrfaoe  Soil  (to  a  depth  of  10  feet)  at  Site  19 
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TABLE  3-33*  («oot*d) 

Occarreaoe  aod  Dbtribatioa  of  Analytes  Detected  in  Surface  and  Snbsnrface  Soil  (to  a  deptk  of  10  feet)  at  Site  19 
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3.4*  OPERABLE  TINTT  C:  INACTIVE  LANDFILLS 
3.4.1*  Site  12:  Inactive  Landfill 

3.4.1.1*  OrnnnHwflter.  No  additional  groundwater  sampling  was  planned  at  Site  12 
Huring  the  followup  fieldwork;  therefore,  groundwater  data  for  this  site  are  not 
included  in  the  addendum. 

3.4.1.2*  Soil 

•  Surface  Soil  (to  a  depth  of  2  feetV-Surface  soil  samples  were  not 
collected  from  Site  12  during  the  original  RI  fieldwork,  because 
contamination  was  expected  to  be  primarily  in  the  subsurface  soil. 
However,  because  the  western  inactive  disposal  site  had  some  exposed 
drums,  five  surface  soil  samples  were  collected  during  the  followup 
fieldwork  and  analyzed  for  TAL  inorganics,  TCL  VO  As,  TCL  BNAs, 
TCLpesticides/PCBs,  and  explosives.  The  occurrence  and  distribution 
of  analytes  detected  in  these  samples  are  presented  in  Table  3-62A,  and 
the  contaminant  selection  rationale  is  summarized  in  Table  3-3*. 

Three  of  the  19  metals  detected  (Table  3-62A)  are  selected  as 
contaminants  of  concern,  because  detected  concentrations  exceeded 
background  levels  in  at  least  one  sample. 

One  TCL  VOA-trichlorofluoromethane,  a  common  laboratory 
contaminant-was  detected  in  two  surface  soil  samples.  Although  it  was 
not  detected  in  method  blanks  associated  with  the  sample  set,  it  does 
not  appear  to  be  a  site-related  chemical  based  on  site  history 
information,  it  was  detected  in  other  laboratory  blanks  at  similar 
concentrations,  and  the  levels  detected  were  low.  Therefore, 
trichlorofluoromethane  is  not  selected  as  a  contaminant  of  concern  for 
this  site. 

Five  TCL  BNAs  and  two  TCL  pesticides  (Table  3-62A)  were  detected 
and  are  selected  as  contaminants  of  concern. 
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TABLE  3-62A 

Oocinreace  aad  Distribatioa  of  Aaalytes  Detected  ia  Sarface  Soil  (to  a  depth  of  2  feet)  at  Site  12 
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TABLE  3-62A  (coat'd) 

Occarrence  and  Distribatioa  of  Aaalytei  Detected  ia  Sarface  Soil  (to  a  deptk  of  2  feet)  at  Site  12 
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•  Surface  and  Subsurface  Soil  (to  a  depth  of  10  feetWDuring  the  original 
RI  fieldwork,  24  soil  samples  were  collected  from  a  depth  of  2.5  to 
10  feet  and  analyzed  for  TAL  inorganics,  TCL  VOAs,  TCL  BNAs,  TCL 
pesticides/PCBs,  explosives,  and  nitrite/nitrate.  (Weston  had  previously 
collected  eight  subsurface  soil  samples  firom  the  western  portion  of  the 
landfill  and  analyzed  for  ejq)losives,  nitrite/nitrate,  VOAs,  BNAs,  metals, 
and  cyanide.)  During  the  followup  fieldwork,  17  additional  subsurface 
soil  samples  were  collected  at  this  site  and  analyzed  for  TAL  metals, 
TCL  VOAs,  TCL  BNAs,  TCL  pesticides/PCBs,  and  explosives.  The 
occurrence  and  distribution  of  analytes  detected  in  Site  12  soil  samples 
are  presented  in  Table  3-63*,  and  the  contaminant  selection  rationale  is 
summarized  in  Table  3-3*. 

Fifteen  of  the  22  TAL  metals  (Table  3-63*),  and  nitrite/nitrate,  are 
selected  as  contaminants  of  concern,  because  detected  concentrations 
exceeded  background  levels.  Twelve  TCL  BNAs  and  six  pesticides/ 
PCBs  (Table  3-63*)  were  detected  and  are  selected  as  contaminants  of 
concern.  Three  TCL  VOAs  (Table  3-63*)  and  one  additional  TCL  BNA 
(bis(2-ethylhe3q^l)  phthalate)  were  also  detected.  Although  they  were  not 
detected  in  method  blanks  associated  with  the  sample  set,  they  are 
common  laboratory  contaminants,  they  were  detected  in  other  blanks, 
and  the  concentrations  detected  in  site  samples  were  low.  Therefore, 
they  are  not  included  as  contaminants  of  concern  for  Site  12.  One  TCL 
VOA  TIC  and  10  semivolatile  TICs  were  detected  in  site  soil  samples 
(Table  3-63*),  but  they  are  not  selected  as  contaminants  of  concern. 

3.4.2*  Site  SO:  Railroad  Landfill  Areas 

3.4.2.1*  Groundwater.  One  flood  gravel  well  (50-1)  was  installed  downgradient  of 
Site  50.  In  addition,  existing  well  10  may  also  be  downgradient  of  Site  50.  Therefore, 
the  results  from  both  wells  are  assessed  in  selecting  groundwater  contaminants  of 
concern.  During  the  original  RI  fieldwork,  groundwater  samples  were  analyzed  for 
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TABLE  3-63* 

Oocarreace  aad  Distribatioa  of  Aaalytei  Detected  ia  Sarface  aad  Sabiarface  SoU  (to  a  deptk  of  10  feet)  at  Site  12 
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TABLE  3>63*  (coat’d) 

Occarreaoe  aad  DblribatioB  of  Aaalytet  Detected  ia  Saiface  aad  Sabtarbce  Sofl  (to  a  depth  of  10  feet)  at  Site  12 


'*1 

|S 

as  & 


I 


e 

I 


S 

s 

3 


A-RA 

3-53 


TAL  inorganics,  TCL  VOAs,  TCL  BNAs,  TCL  pestiddes/PCBs,  explosives,  and 
nitrite/nitrate.  During  followup  fieldwork,  groundwater  samples  from  wells  10  and  50- 
1  were  analyzed  only  for  explosives  to  confirm  low-level  detections  noted  during  the 
RI.  The  occurrence  and  distribution  of  analytes  detected  in  these  two  wells  are 
presented  in  Table  3-64*,  and  the  contaminant  selection  rationale  is  summarized  in 
Table  3-2*. 

Six  of  the  12  TAL  inorganics  (see  Table  3-64*)  are  selected  as  contaminants 
of  concern,  because  detected  concentrations  exceeded  background  levels  or 
background  levels  were  not  available.  The  one  explosive  detected  is  selected  as  a 
contaminant  of  concern.  Two  semivolatile  TICs  were  also  detected,  but  neither  is 
selected  as  a  contaminant  of  concern.  No  TCL  pesticides/PCBs  were  detected. 

3.4.2.2*  Soil.  No  additional  soil  sampling  was  planned  at  Site  50  during  the  followup 
fieldwork;  therefore,  soil  data  for  this  site  are  not  included  in  the  addendum. 

3.6  OPERABLE  UNIT  E:  DEACTIVATION  FURNACE  AND  SOUTH- 
WESTERN  WAREHOUSE  AREA 

3.6.4*  Site  26:  Metal  Ingot  Stockpiles 

3.6.4.1*  Groundwater.  Contamination  at  Site  26-if  any-is  expected  to  be  restricted 
to  surface  and  near-surface  soil.  No  groundwater  sampling  was  planned  at  Site  26  for 
the  RI,  or  the  followup  fieldwork. 

3.6.4.2*  Soil.  During  the  original  RI  fieldwork,  six  surface  soil  samples  were  collected 
near  the  stockpiles  and  analyzed  for  aluminum,  lead,  and  zinc.  Three  additional 
samples  were  collected  during  the  followup  fieldwork  and  analyzed  for  TAL  metals. 
The  occurrence  and  distribution  of  analytes  detected  in  these  samples  are  presented 
in  Table  3-71*,  and  the  contaminant  selection  rationale  is  summarized  in  Table  3-3*. 
Detected  concentrations  of  three  of  the  18  metals  exceeded  background  levels;  these 
three  metals  are  selected  as  contaminants  of  concern.  Nickel  is  not  selected  as  a 
contaminant  of  concern,  because  the  maximum  detected  level  (13.4  micrograms  per 
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laoe  aad  Diitribatioa  of  Aaal]rta*  Detected  ia  Groaadwater  at  Site  SO 
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TABLE  3-71* 

Occmreiioe  ftiid  Distribution  of  Analytes  Detected  in  Snrfnce  Soil  (to  n  deptk  of  2  feet)  nt  Site  26 
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liter  (/igA')  only  slightly  exceeded  the  background  level  (12.6  ftg/L);  this  exceedance 
is  not  considered  to  be  significant. 

3.7  nPFRABLELTNTTF;  SEWAGE  TREATMENT  PLANT  AND  VICINITX 
3.7.2*  Site  30:  Stormwater  Discharee  Area 

3.7.2.1*  Groundwater.  Groundwater  contamination  is  not  considered  to  be  likely  at 
this  site.  No  groundwater  sampling  was  planned  at  Site  30  for  the  RI  or  the  followup 
fieldwork. 

3.7.2.2*  Soil 

•  Snil  (in  fl  denth  of  2  feetVDuring  the  original  RI  fieldwork,  two 

surface  soil  samples  were  collected  at  Site  30  discharge  locations  and 
analyzed  for  TAL  inorganics,  TCL  VOAs,  TCL  BN  As,  pesticides/PCBs, 
explosives,  and  nitrite/nitrate.  During  followup  fieldwork,  three 
additional  surface  soil  samples  were  collected-one  of  which  is  part  of 
the  Site  48  soil  investigation,  but  may  be  impacted  by  activities  at  Site 
30.  These  three  samples  were  analyzed  for  TAL  metals,  TCL  BNAs, 
and  TCL  pesticides.  The  occurrence  and  distribution  of  analytes 
detected  in  these  samples  are  presented  in  Table  3-81*,  and  the 
contaminant  selection  rationale  is  summarized  in  Table  3-3*. 

Three  of  the  19  TAL  inorganics  detected  (Table  3-81*)  are  selected  as 
contaminants  of  concern,  because  concentrations  exceeded  background 
levels.  Three  TCL  pesticides  were  detected  at  Site  30  and  are  selected 
as  contaminants  of  concern.  No  TCL  VOAs,  TCL  BNAs,  or  explosives 
were  detected.  Two  TCL  semivolatile  TICs  and  two  TCL  pesticide  TICs 
were  detected  in  Site  30  soil  samples,  but  they  are  not  selected  as 
contaminants  of  concern. 

•  Surface  and  Subsurface  Soil  (to  a  depth  of  10  feetl-During  the  original 
RI  fieldwork,  two  soil  samples  were  collected  from  this  depth  interval 
and  analyzed  for  TAL  inorganics,  TCL  VOAs,  TCL  BNAs,  pesticides/ 
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TABLE  3-81* 

Occamnoe  aad  Dntribatioa  of  Aaalytet  Detected  ia  Sarface  Soil  (to  a  deptk  of  2  feet)  at  Site  30 
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TABLE  3-81*  (coBt*d) 

OccarteBOB  Bad  DiitribatioB  of  Aaalytes  Detected  ia  Sarface  Soil  (to  a  depth  of  2  feet)  at  Site  30 
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PCBs,  explosives,  and  nitrite/nitrate.  During  followup  fieldwork,  10  soil 
samples  were  collected-four  of  which  are  part  of  the  Site  48  soil 
investigation,  but  may  be  impacted  by  Site  30.  These  samples  were 
analyzed  for  TAL  metals,  TCL  BNAs,  and  TGL  pesticides.  The 
occurrence  and  distribution  of  analytes  detected  in  Site  30  soil  samples 
are  presented  in  Table  3-81A,  and  the  contaminant  selection  rationale 
is  summarized  in  Table  3-3*. 

Four  of  the  20  TAL  inorganics  detected  (Table  3-81A)  were  found  at 
concentrations  exceeding  background  levels  and  are  selected  as 
contaminants  of  concern.  Three  TCL  pesticides  were  also  detected 
(Table  3-81  A)  and  are  selected  as  contaminants  of  concern.  Two  TCL 
semivolatile  TICs  and  two  TCL  pesticide  TICs  were  detected,  but  they 
are  not  selected  as  contaminants  of  concern. 

3.7.3*  Site  48:  Pipe  Discharge  Area 

3.7.3.1*  Groundwater.  Groundwater  contamination  is  not  considered  to  be  likely  at 
this  site.  No  groundwater  sampling  was  planned  at  Site  48  for  the  RI  or  the  followup 
fieldwork. 

3.7.32* 

•  Surface  Soil  (to  a  depth  of  2  feetV-During  the  original  RI  fieldwork, 
three  near-surface  soil  samples  were  collected  from  the  pipe  discharge 
area  and  analyzed  for  TAL  inorganics,  TCL  BNAs,  TCL  VOAs,  TCL 
pesticides/PCBs,  explosives,  and  nitrite/nitrate.  During  followup 
fieldwork,  two  additional  samples  were  collected  and  analyzed  for  TAL 
metals  and  TCL  pesticides.  One  of  these  samples  was  also  analyzed  for 
TCL  BNAs.  The  occurrence  and  distribution  of  analytes  detected  in 
these  samples  are  presented  in  Table  3-82*,  and  the  contaminant 
selection  rationale  is  summarized  in  Table  3-3*. 
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Occarreaoe  aad  DbtrftiatioB  of  Aaalytet  Detected  ia  Sarface  aad  Sabaarfaoe  Sofl  (to  a  depth  of  10  feet)  at  Site  30 
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TABLE  3~82* 

Occaneace  aad  Diitiibatioa  of  Aaaljrteg  Detected  la  Sorftce  Soil  (to  a  deptk  of  2  feet)  at  Site  48 
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TABLE  3-82*  (coat’d) 

Oocaneaoe  aad  Dictribatioa  of  Aaalytet  Detected  ia  Sarface  Soil  (to  a  ileptk  of  2  feet)  at  Site  48 
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Six  of  the  19  TAL  inorganics  detected  (Table  3-82*),  and  nitrite/nitrate, 
were  found  at  concentrations  exceeding  background  levels  and  are 
selected  as  contaminants  of  concern.  Three  TCL  pesticides  were 
detected  and  are  selected  as  contaminants  of  concern.  No  TCL  VOAs 
or  TCL  BNAs  were  detected,  but  two  TCL  BNA  TICs  (DDD  and 
hexadecanoic  acid)  and  two  TCL  pesticide  TICs  (alpha-  and 
gamma-chlordane)  were  detected  in  Site  48  soil  samples.  DDD  is 
selected  as  a  contaminant  of  concern,  because  it  was  detected  as  a  TCL 
pesticide.  Alpha-  and  gamma-chlordane  are  not  selected  as 
contaminants  of  concern,  because  they  were  not  detected  during  the 
TCL  pesticide  analysis-which  included  analysis  for  chlordane;  therefore, 
their  identification  and  quantification  as  TICs  are  questionable. 
Furthermore,  their  estimated  concentrations  are  much  less  than  the 
three  TCL  pesticides  detected  at  the  site.  Hexadecanoic  acid  is  not 
selected  as  a  contaminant  of  concern,  because  no  historical  or  other  site 
information  indicates  that  it  may  be  a  site-related  compound,  its  identity 
and  quantitation  are  questionable,  and  its  estimated  concentration  is  low. 

Surface  and  Subsurface  Soil  (to  a  depth  of  10  feet)-During  the  original 
RI  fieldwork,  three  samples  were  collected  and  analyzed  for  TAL 
inorganics,  TCL  VOAs,  TCL  BNAs,  TCL  pesticides/PCBs,  explosives, 
and  nitrite/nitrate.  During  followup  fieldwork,  six  soil  samples  were 
collected  from  this  depth  interval.  All  six  of  the  samples  were  analyzed 
for  TAL  inorganics  and  TCL  pesticides;  four  of  the  samples  were  also 
analyzed  for  TCL  BNAs. 

The  occurrence  and  distribution  of  analytes  detected  in  these  samples 
are  presented  in  Table  3-82A,  and  the  contaminant  selection  rationale 
is  summarized  in  Table  3-3*. 

Six  of  the  19  metals  detected  (Table  3-82A),  plus  nitrite/nitrate,  are 
selected  as  contaminants  of  concern,  because  detected  concentrations 
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TABLE  3>-82A 

OccMtfence  aiid  Dittribntioa  of  Analytot  Detected  in  Sarfece  aod  Sabearfiioe  Soil  (to  a  deptk  of  10  feet)  at  Site  48 


I 


5 


II 


I 


■8  81 
J ' 

I 


fia 

sS'l 

|S=> 


IS  I 


^1 

•si 

IS 

&& 


si-i 


{.I 

I  & 


e  e  e 


§  §.§  § 

S  I  I  S  I  i 


0 

0 

0 

;  J- 

NA 

NA 

i'<  <  < 

rZ  2  Z 

iiiii  li 

1 1 1 

1 1  §  s:* 

nil!  II 

III 

S  M  M  M  M  OT  W 

i  3 1 

a?R5i5?S§SSsSlSgs!^2S-2 

Sss  ^  ^  §  S  9  ^  ^ 

.VT^T’tTT'TTttTitT? 

S^^'s^SiasSastRsiaSI 


1 1  i  !  !  =  1 1 1  i  i  1 3  i  I  i  i  i 

aOQ^OS  afiOQ  QQO  Q'1 

O  a» 


^  9i  9^  ^ 

^  ^  ^ 


Ok  ^  9^ 

^  'Ss  ^ :: 

^  Ok  «K  Ok  Ok 


Ok  Ok  ^  Ok  Ok  Ok 


S8SBSSS8S3SSSSS8SSS 

35S5d535&55535d&ss» 


S 


i  i 


i§ 


•5| 

c 

a 

o 

e 


s 

3 

2 

M 


s 

3 


I 


-  i 

5  S 

2  s 

a  § 

6  g 


§ 

ca 

8i 


$ 


Z, 

Sii 


s 

D 

Z 

o 

< 

:s 


03 

£3  > 

1  §  ^ 

o  u 

5  3  5 

2:;:  Si  Z 


S 

D 


1  I 

^  >  Q 

2  ^  S 


s 
a  i 


^  n 


Q 

S 

^  o 


<8 

I 

s 


03 


D 

Q 

Q 


^  Ok  trk 

^  .-42....  ..JO, 

©  :i'0.' 


a 


^  ^ 

r-  ^ 

I  <  1 

^  i  s 
®  §  5 


I  §  t 
*  *  I 


SS8a§aSlsS§SS:(^S§8S8  88  ^  ^ 


Ok  Ok  Ok 
•k^ 

*n  m 


ill 

p  P  D 


Q 

a 


03  H 

9  9 

.Q;  O' 


A-RA 

3-66 


TABLE  3-82A  (ooBt’d) 

OocarteBoe  BBd  DbtribatioB  of  ABBlytet  Detected  Ib  Serface  mnd  SobeBriaoe  Soil  (to  a  depth  of  10  feet)  at  Site  48 
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exceeded  background  levels  in  at  least  one  sample.  Three  TCL 
pesticides  were  detected  and  are  selected  as  contaminants  of  concern. 
No  TCL  VOAs  or  TCL  BNAs  were  detected,  but  two  TCL  BNA  TICs 
(DDD  and  hexadecanoic  add)  and  two  TCL  pestidde  TICs  (alpha-  and 
gamma-chlordane)  were  detected  in  Site  48  soil  samples.  DDD  is 
selected  as  a  contaminant  of  concern,  because  it  was  detected  as  a  TCL 
pestidde.  Alpha-  and  gamma-chlordane  are  not  selected  as 
contaminants  of  concern,  because  they  were  not  identified  during  the 
TCL  pesticide  analysis-which  included  analysis  for  chlordane;  therefore, 
their  identification  and  quantification  as  TICs  are  questionable. 
Furthermore,  their  estimated  concentrations  are  much  less  than  the 
three  TCL  pesticides  detected  at  the  site.  Hexadecanoic  acid  is  not 
selected  as  a  contaminant  of  concern,  because  no  historical  or  other  site 
information  indicates  that  it  may  be  a  site-related  compound,  its  identity 
and  quantitation  are  questionable,  and  its  estimated  concentration  is  low. 

3.8*  OPERABLE  UNIT  G:  ACTIVE  LANDFILL  (SITE  11^ 

3.8.1*  Groundwater 

During  the  original  RI  fieldwork,  six  new  flood  gravel  monitoring  wells  (11-1 
through  11-6)  were  installed  at  this  site  in  addition  to  the  four  existing  flood  gravel 
monitoring  wells  (MW-33  through  MW-36).  Samples  were  analyzed  for  TAL 
inorganics,  TCL  VOAs,  TCL  BNAs,  explosives,  and  nitrite/nitrate.  Because  wells  11-3 
and  11-4  appear  to  be  upgradient  of  Site  11,  only  the  results  from  wells  11-1,  11-2, 
11-5,  11-6,  and  MW-33  through  MW-36  were  assessed  in  selecting  groundwater 
contaminants  of  concern.  During  followup  fieldwork,  wells  11-1,  11-5,  and  MW-33 
through  MW-36  were  analyzed  for  TCL  VOAs,  TCL  BNAs,  explosives,  and 
nitrite/nitrate.  Wells  11-2  and  11-6  were  analyzed  for  explosives  and  nitrite/nitrate 
only.  The  occurrence  and  distribution  of  analytes  detected  in  these  wells  are 
presented  in  Table  3-83*,  and  the  contaminant  selection  rationale  is  summarized  in 
Table  3-2*. 
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TABLE  3-83*  (coat’d) 

Occurrence  and  Distribution  of  Analytes  Detected  in  Groundwater  at  Site  11 
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Of  the  16  TAL  inorganics  detected  (Table  3-83*),  10  are  selected  as 
contaminants  of  concern,  because  concentrations  exceeded  background  levels.  Iron 
and  Tnagnftsiiim  are  not  selected  as  contaminants  of  concern,  because  detected  levels 
only  slightly  exceeded  background  levels.  Iron  was  detected  in  one  sample  at  a 
concentration  of  136  Mg/L»  while  the  maximum  detected  concentration  in  background 
groimdwater  was  110  mS/L*  Th®  detected  concentration  of  136  /tg/L  is  also  well 
below  the  secondary  maximum  contaminant  level  (SMCL)  for  iron  of  300  ^tg/L 
(USEPA,  1991c).  Magnesium  was  detected  at  a  maximum  concentration  of 
58,704  /ig/L»  while  the  maximum  detected  concentration  in  background  groundwater 
was  58,000  ^tg/L.  These  exceedances  are  not  considered  to  be  significant.  In  addition, 
iron  and  magnesium  are  essential  nutrients  and  are  toxic  only  at  very  high  doses. 

Two  explosives  were  detected  and  are  selected  as  contaminants  of  concern. 
Two  other  explosives  were  detected  as  semivolatiles  and  are  also  selected  as 
contaminants  of  concern.  The  three  detected  TCL  VOAs— chloroform,  toluene,  and 
trichlorofluoromethane-are  common  laboratory  contaminants,  the  detected 
concentrations  were  low  (maximum  of  8  Mg/L)»  ^d  the  analytes  were  generally 
detected  in  laboratory  blanks  at  comparable  concentrations.  Therefore,  they  are  not 
selected  as  contaminants  of  concern. 

Four  TICs  were  detected  in  Site  11  groundwater  samples,  but  they  are  not 
selected  as  contaminants  of  concern. 

3.82*  Soil 

No  soil  sampling  was  planned  at  Site  11  for  the  RI,  or  the  followup  fieldwork, 
because  the  composition  of  fill  at  this  active  site  is  continually  changing. 
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3.9  OPERABLE  UNIT  H:  DEFENSE  RE-UTILIZATION  MARKETING 
OmCE  AND  OTHER  ADMINISTRATION  AREA  SITES 


3.9.1*  Site  22:  DRMO  Area 

3.9.1.1*  Groundwater.  Contamination  at  Site  22~if  any-is  expected  to  be  restricted 
to  near-surface  soil.  No  groundwater  sampling  was  planned  at  Site  22  for  the  RI  or 
the  followup  fieldwork. 

3.9.12*  5sil 

•  Surface  Soil  (to  a  depth  of  2  feetV-During  the  original  RI  fieldwork,  11 
shallow  soil  samples  were  collected  throughout  the  DRMO  in  areas 
where  potential  soil  contamination  may  exist.  The  samples  were 
analyzed  for  TAL  inorganics,  TCL  BNAs,  TCL  VOAs,  TCL  pesticides/ 
PCBs,  explosives,  and  TPHC.  Because  TPHC  results  do  not  provide 
individual  contaminant  concentrations,  they  are  not  useful  for 
quantitative  risk  assessment  and  are  not  considered  further.  Nineteen 
additional  samples  were  collected  during  the  followup  fieldwork  and 
analyzed  for  TAL  metals  and  TCL  pesticides/PCBs.  One  sample  was 
also  analyzed  for  TCLP  cadmium.  The  occurrence  and  distribution  of 
analytes  detected  in  these  samples  are  presented  in  Table  3-84*,  and  the 
contaminant  selection  rationale  is  summarized  in  Table  3-3*. 

Eleven  of  the  22  TAL  inorganics  detected  (Table  3-84*)  are  selected  as 
contaminants  of  concern,  because  detected  concentrations  exceeded 
background  levels.  Two  TCL  volatiles-acetone  and  trichloro- 
fluoromethane-were  also  detected.  Although  trichlorofluoromethane 
was  not  detected  in  method  blanks  associated  with  the  sample  set,  it  is 
a  common  laboratory  contaminant  and  it  was  detected  in  other 
laboratory  blanks  at  concentrations  exceeding  levels  detected  in  site 
samples.  Therefore,  it  is  not  included  as  a  contaminant  of  concern  for 
this  site.  Acetone  is  also  not  selected  as  a  contaminant  of  concern. 


A-RA 

3-72 


TABLE  3-84A 

Occvneooe  aad  Distribiitioa  of  Aaalytea  Detected  in  Snrface  and  Snbsnrfaoe  SoO  (to  a  depth  of  10  feet)  at  Site 
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TABLE  3-84*  (conTd) 

Occurrence  and  Distribution  of  Analytes  Detected  in  Surface  Soil  (to  a  depth  of  2  feet)  at  Site  22 
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because  it  was  detected  in  only  one  soil  sample  at  a  concentration  just 
slightly  above  the  detection  limit,  is  a  common  laboratory  contaminant, 
and  also  was  detected  in  a  laboratory  blank  at  a  comparable 
concentration. 

Three  pesticides  were  detected  and  are  selected  as  contaminants  of 
concern.  No  explosives  compounds  were  detected.  Nine  TICs  were  also 
detected  in  Site  22  soil  samples,  but  they  are  not  selected  as 
contaminants  of  concern. 

•  Surface  and  Subsurface  Soil  (to  a  depth  of  10  feetl-During  the  original 
RI  fieldwork,  11  soil  samples  were  collected  and  analyzed  for  TAL 
inorganics,  TCL  VOAs,  TCL  BNAs,  TCL  pestiddes/PCBs,  and 
explosives.  During  followup  fieldwork,  26  additional  samples  were 
collected  and  analyzed  for  TAL  inorganics  and  TCL  pestiddes/PCBs. 
One  sample  was  also  analyzed  for  cyanide  and  another  for  TCLP 
cadmium.  The  occurrence  and  distribution  of  analytes  detected  in  soil 
samples  are  presented  in  Table  3*84A,  and  the  contaminant  selection 
rationale  is  summarized  in  Table  3-3*. 

Twelve  of  the  22  TAL  inorganics  detected  (Table  3-84A)  are  selected 
as  contaminants  of  concern,  because  detected  concentrations  exceeded 
background  levels.  Two  TCL  volatiles-acetone  and  trichloro- 
fluoromethane--were  also  detected.  Although  trichlorofluoromethane 
was  not  detected  in  method  blanks  associated  with  the  sample  set,  it  is 
a  common  laboratory  contaminant  and  was  detected  in  other  laboratory 
blanks  at  concentrations  exceeding  levels  detected  in  site  samples. 
Therefore,  it  is  not  included  as  a  contaminant  of  concern.  Acetone  is 
also  not  selected  as  a  contaminant  of  concern,  because  it  was  detected 
in  only  one  soil  sample  at  a  concentration  just  slightly  above  the 
detection  limit,  it  is  a  common  laboratory  contaminant,  and  it  was 
detected  in  a  laboratory  blank  at  a  comparable  concentration. 


A-RA 

3-75 


lii 


111 

III 


S'  i 

I'sl 

i  I 


^  e  o  o  .  y*  ^  o  o  4n  e 


flBAPQfiAnCQGQnACQflQflQS  :  tfi-  P3  ' 


z  O  ••  o  S 


SSISI 

-'A:  A  ::;:A'.  A  ^fA': 


SSgili^iSaSiSig^iSSisSsg: 


Isjg^glsasSiSsssgSsaii 

It'll', iiiiiii4.itii*ii 

|3i$3s|5M.|3gS|^8i5lS2 

0«Q54fcQ"'  *'BS0Q®“S^Q^00 


S;sSS^iqSpiSS|§§8«S|SiS9S| 


iiiiiiiiiiliiiiiiiiiii 

A^^DPD^DDDdPdSDDDDPDPdd 


</5  ::A  U 

ec  <  w 

<  A  A 


£  I  i 
s  a  3 


A  A  A 

a  o  o 
u  u  u 


i  I  >  I 

iiiiisi 

iiiligi 


*  =  i 

Ii3i 


TRICHLOROTRIFLUOROEIHANE  UGO  2/2  100  DLNA  0.011  0.011(c)  S22A0Q5  NSA 


e 

& 


I 

m 

I 

I 

I 


‘S'JS 

T&  S 

<  t; 

£ 
•O 

o 
Q 

I 


00 

I 

§ 

$ 


£  !s 

S«=  g 

[3 


O 

fl 

0 

•! 

31 

Q 

0 

0 

: 

I 


•8 

la 

Ifl 

I'sl 

I  ^ 


Q 

I 

S 

8 


ill 


ill! 


liiiiiii 


^  ^  § 

a  ?  ?  §  1  ?3  ?1  a 

v^jgdS**'® 


8  S 
8  8  2 

c>  d  ® 


iiiiiiii 


ggssssss 


iiiiiiii 


CQ  OQ 


w  ^  w 

i  § 

5?  w  3 

§  u  o 
u)  s  z 


Mil 

i-SiC 


111 
II  ■■ 


II 


A-RA 


Three  pesticides  were  detected  and  are  selected  as  contaminants  of 
concern.  No  explosives  were  detected.  Nine  TICs  were  also  detected, 
but  they  are  not  selected  as  contaminants  of  concern. 

3.9.3*  Site  44:  Road  Oil  Application /Disposal  Location  11 

3.9.3.1*  Groundwater.  Potential  contariiination  at  this  site  is  expected  to  be  confined 
to  the  upper  few  feet  of  soil  because  of  the  typical  viscosity  of  road  oil.  Thus,  no 
groundwater  sampling  was  planned  at  Site  44  Location  II  for  the  RI  or  the  followup 
fieldwork. 

3.9.3.2*  Soil 

•  Surface  Soil  (to  a  depth  of  2  feetWDuring  the  original  RI  fieldwork, 
seven  surface  soil  samples  were  collected  from  the  general  area  of  road 
oil  application,  from  the  drum  storage/oil  change  area,  and  from  the 
road  oil  transfer  area-all  located  in  the  administration  area.  These 
samples  were  analyzed  for  TCL  VOAs,  TCL  BNAs,  and  TCL  PCBs. 
Seven  additional  samples  were  collected  during  the  followup  fieldwork 
and  analyzed  for  TAL  metals.  The  occurrence  and  distribution  of 
analytes  detected  in  these  samples  are  presented  in  Table  3-86*,  and  the 
contaminant  selection  rationale  is  summarized  in  Table  3-3*. 

Two  of  the  19  TAL  inorganics  detected  (Table  3-86*)  are  selected  as 
contaminants  of  concern,  because  detected  concentrations  exceeded 
background  concentrations.  No  TCL  VOAs,  TCL  BNAs,  or  TCL  PCBs 
were  detected  in  any  soil  samples.  One  volatile  HC  and  three 
semivolatile  TICs  were  detected  (Table  3-86*);  however,  they  are  not 
selected  as  contaminants  of  concern. 

•  Surface  and  Subsurface  Soil  (to  a  depth  of  10  feetV-During  the  original 
RI  fieldwork,  seven  surface  soil  samples  were  collected  from  this  depth 
interval  and  analyzed  for  TCL  VOAs,  TCL  BNAs,  and  TCL  PCBs. 
During  followup  fieldwork,  nine  additional  samples  were  collected  and 
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Oocorreiice  and  DittribatioB  of  Aaalytei  Detected  ia  Sniface  Soil  (to  a  depth  of  2  feet)  at  Site  44,  Locatioa  11 
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analyzed  for  TAL  metals.  The  occurrence  and  distribution  of  analytes 
detected  in  these  samples  are  presented  in  Table  3-86A,  and  the 
contaminant  selection  rationale  is  summarized  in  Table  3-3*. 

Four  of  the  19  TAL  inorganics  detected  (Table  3-86A)  are  selected  as 
contaminants  of  concern,  because  detected  concentrations  exceeded 
background  concentrations.  No  TCL  VOAs,  TCL  BNAs,  or  TCL  PCBs 
were  detected  in  any  soil  samples.  One  volatile  TIC  and  three 
semivolatile  TICs  were  detected  (Table  3-86A);  however,  they  are  not 
selected  as  contaminants  of  concern. 

3.11*  OPERABLE  UNIT  J:  MISCELLANEOUS  UMDA  SITES 

3.11.1*  Site  2:  Storage  leloos 

3.11.1.1  Groundwater.  No  groundwater  sampling  was  planned  at  Site  2  for  the  RI  or 
the  followup  fieldwork  because  of  ongoing  UMDA  monitoring/inspections. 

3.11.1.2  Soil.  No  soil  samples  were  collected  at  Site  2  during  the  original  RI 
fieldwork.  During  followup  fieldwork,  18  surface  soil  samples  were  collected  at  the 
igloos  and  analyzed  for  TAL  metals,  TCL  BNAs,  and  explosives.  Because  the  samples 
were  collected  from  igloos  located  throughout  the  base,  it  is  inappropriate  to  combine 
analytical  results  in  an  occurrence  and  distribution  table;  instead.  Table  3-88A 
summarizes  detections  and  comparison  criteria. 

Three  TAL  inorganics-chromium,  lead,  and  zinc-were  detected  at 
concentrations  exceeding  comparison  criteria  in  only  one  sample.  Therefore,  these 
three  metals  are  selected  as  contaminants  of  concern  only  for  the  area  where  the 
sample  was  collected,  between  storage  igloo  blocks  H1641  and  H1642.  The 
concentration  of  silver  detected  in  only  one  sample  exceeded  background;  silver  is  not 
selected  as  a  contaminant  of  concern,  because  it  was  detected  at  this  elevated 
concentration  in  only  one  of  19  samples,  and  its  concentration  only  slightly  exceeded 
background.  Bis(2-ethylhejqrl)phthalate  was  detected  in  only  one  sample  and  at  a  very 
low  concentration.  It  does  not  appear  to  be  a  site-related  chemical  based  on  site 
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TABLE  3-86A 

Occurrence  end  Diitribntion  of  Anntytee  Detected  in  Snrfece  end  Snbenrfioe  Soil  (to  e  depth  of  10  feet)  at  Site  44,  Location  II 
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Table  3-88A  (coat’d) 

Cheadcal  Aaal^is  Reialta 
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Table  3-88A  (coal’d) 

Chenical  Aaalyiia  Rci  alls 
Site  2,  Storage  Igtooa 


history  information,  and  it  is  a  common  laboratory  contaminant.  Therefore,  bis(2- 
ethylhejQrl)phthalate  is  not  selected  as  a  contaminant  of  concern  for  this  site.  No 
explosives  were  detected.  Unknown  TICs  were  detected  in  four  samples,  but  they  are 
not  selected  as  contaminants  of  concern. 
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4.0*  ENVIRONMENTAL  FATE  AND  TRANSPORT  PROPERTIES 


Potential  human  and  environmental  exposure  to  each  of  the  contaminants  of 
concern  is  influenced  by  physical/chemical  properties  and  environmental  fate  and 
transport  properties.  A  summary  of  the  important  physical/chemical  and 
environmental  fate  parameters  for  the  organic  and  inorganic  contaminants  of  concern 
is  presented  in  Table  4-1*  of  the  addendum  and  in  Table  4-2  in  the  Baseline  RA, 
respectively.  These  tables  include  data  for  the  three  new  contaminants  of  concern 
included  in  this  addendum  based  on  followup  fieldwork  results-benzo(a)pyrene, 
benzo(g,h,i)perylene,  and  indeno(l,2,3-cd)pyrene.  Fate  and  transport  profiles  for  the 
three  new  contaminants  of  concern  are  presented  in  Appendix  C*;  profiles  for  the 
other  contaminants  of  concern  are  included  in  Appendix  C  of  the  Baseline  RA. 

Several  of  the  parameters  listed  in  Tables  4-1*  and  4-2  were  used  to  calculate 
estimated  values  for  other  parameters  used  in  the  exposure  assessment.  For 
example,  molecular  weight  and  the  octanol-water  partition  coefficient  (Kg^)  were 
used  to  calculate  the  chemical-specific  dermal  permeability  constant  (Kp);  the 
octanol-water  partition  coefficient  was  used  to  calculate  plant  and  animal  uptake 
factors;  and  Henry’s  Law  constants  were  used  to  estimate  transfer  efficiencies.  Other 
parameters  listed  in  Tables  4-1*  and  4-2  (e.g.,  solubility,  vapor  pressure,  diffusion 
coefficient,  organic  carbon  partition  coefficient,  and  physical  state)  are  not  to  be  used 
for  risk  and  hazard  calculations,  but  were  useful  in  predicting  potential  relevant 
future  exposure  pathways  and  in  linking  sources  to  currently  contaminated  media. 
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TABLED 


IMPORTANT  PHYSICAL  AND  CHEMICAL  PROPER! 


CASREO. 

NO. 

CHEMICAL 

FORMULA 

USATHAMA 

ABBR. 

MOLECULAR 

WBGHT 

tamu) 

COLOR 

PREEZINQ/ 
MB.11NG  PT. 
ICI 

BOIUNG 

POINT 

(a 

PI 

VOA 

Benzene 

Tetmchloroethyiene  : 

1,1,1  -Trichloroethane 
Trichloroethylene 

Xylenes 

o-Xylene 

m- Xylene 

p-Xylene 

71-43-2 

127^18-4 

71-55-8 

7y-ot-« 

OS-47-fi 

108-38-3 

108-42-3 

C6H8 

C2C14 

CH3CCL3 

C2HCI3 

C8Ht0 

C8H10 

C8H10 

COHO 

TCLBE 

111TCE 

TRCLH 

t20MB 

130MB 

140M8 

78.11 

165.83: 

133.42 

131.39 

108.16 

108.16 

TQ8.18 

Colorless  to 
light  yellow(bl) 

Colorless  (k1]f 

Colorless  (kl) 
Colorless(g2) 

Colorless  (kl) 

Colorless  (kl) 

Colorless  (kl) 

5.5Q1) 

-33(w3) 

-47.9(Mr3) 

t3.3C<*3)' 

80.1  Q1) 

i2ta{ki) 

74{«»3) 

S72(v3) 

t44.4(w3) 

139.1(w3) 

:  t38.7(**3) 

liqu 

ttqu 

liqu 

Nqu 

liqu 

liqu 

liqu 

SVOA 

2  -  Methyinaphthalene 

Anthracene 

Ben2o(A)anthracene 

Ben20(A)pyrone 

B  enzo  (6)  fluoranthene 
Benzo(GHI)pefylene 
Benzo(K)fluoranthene 
Brs(2-ethylhexy0phthaiate;  i 
Chrysene 

D-n-butylphthaIttte:  : 
Dibenzofuran 

Fluoranthene 
lndeno(1 .2,3-cd)pyrene 

N  -  nitfoaodiphenylamihe 
Naphthalene 

Phenanthrene  • 

Pyrene 

91  -57-8 

120-12-7 

58-55-3 

50-32-8 

205-90-2 

191-24-2 

207-08-9 

ll7-at-7 

218-01-9 

84-74-2 

132-84-9 

20a-*4-0 

193-39-5 

M-30-3 

91-20-3 

129-00-00 

C11H10 

C14H10 

] 

C18H12 

C20H12 

C20H12 

C22H12 

C20H12 

C24H3804 

C18H12 

C16H2204 

C12H80 

C16H10 

C22H12 

C12H10N2O 

C10H8 

C14H10 

C16H10 

2MNAP 

ANTRC 

BAANTR 

BAPYR 

BBFANT 

BGHIPY 

BKFANT 

B2EHP 

CHRY 

DNBP 

DBFU 

FANT 

ICOPYR 

NNDPA 

NAP 

PHANTR 

PYR 

14221 

17823 

228.29 

252.32 

252.3 

278.34 

252.3 

390.82 

228.3 

278.35 

188.19 

202.26 

276.34 

19824 

128.19 

17823 

202.3 

* 

Colorless  crystals,: 
violet  f1uoresGenc8(a1) 
Yellow-blue(ul) 

Pale  yellow(I4) 

Colorless  (x1) 

Pale  yellow  green(l4) 
Pale  yellow(x1) 
Coiorless(b2) 

Colorless  w/red  and 
blue  fluorescence(i2) 
Colorfess(bt) 

White(o3) 

Colorfess{a1) 

* 

Yellow  to  green(k1)(d2) 
White(b1) 

Cd(offess(bl) 

Pale  yellow  or 
slight  blue(x1) 

34.58(a1) 

21<i(rlj; 

ie2(ui) 

i79.3(diy: 

168.3(X1) 

277(14 

215.7(x1) 

-50(ca):: 

255-25502) 

-35(b1i:;: 

86-87(Ul) 

162.504 

68.^:; 

60.55(q2) 

101{t2) 

158(k2) 

241.1(a1) 

339.9(a1) 

400(a1) 

49504) 

* 

55004 

480(X1) 

385(bt) 

44802) 

340(C1) 

287(u1) 

367(at) 

530(M) 

268.17(82) 

218(c1) 

339(11) 

404(l<2) 

30ii< 

soil* 

soli' 

soli' 

soli' 

soli' 

soil* 

Gqu 

rhoi 

plat 

oily 

soii< 

solii 

soft* 

cfya 

soli< 

sol^ 

soli' 

1  ‘  . . . 

TABLE  4-1* 


IMPORTANT  PHYSICAL  AND  CHEMICAL  PROPERTIES  OF  THE  ORGANIC  CONTAMINANTS  OF  CONCERN 


THAMA 

3BR. 

MOLECULAR 

WBGHT 

famu) 

COLOR 

FREEZINGS 
MELTING  PT. 

(a 

BOlUNG 

POINT 

ra 

PHYSICAL 

STATE 

fat  20  a 

SOUD/ 

UQUIO 

DENSITY 

at20C 

fo/cmS) 

FLASH 

POINT 

(C) 

SOLLIBIUTY 

IN  WATER 

1ma/L  at  20  Cl 

VAPOR 

PRESSURE 
fmm  Ho  at  20  O 

HENl 

COI 

mol4 

OHO 

73.11 

Colodess  to 
light  yellow(b1) 

S.5Q1) 

80.1  G1) 

Iiquid(k1) 

0.8705(01) 

-11  (ki) 

1780  (b1) 

76  (b1) 

5.4C 

:lee 

105,83: 

ColortessOcI) 

-22;4i(icij. 

1212(k1) 

Uquid(klj 

i.«S(ki) 

• 

1OT(p1) 

2.271 

ITCE 

133.42 

Coiortess(k1) 

-33(w3) 

74(W3) 

Ii()uid0(1) 

1.32S(W3) 

* 

950(W3) 

100(p1) 

1.72E 

1CLE 

f31.30 

Colorless  (g2) 

-87it(d4V: 

875(v3) 

itqutd(klji 

1.402(V3> 

322(13) 

1.100(U3) 

M.7{l^' 

8.921 

0MB' 

100.10 

ColortessOd) 

-255(w3) 

144.4(w3) 

H(|ui(IO(1) 

0.88G2(w3). 

31  (w3); 

0.3(p1)  : 

.47(tip:;: 

5.19E 

0125  C 

0MB 

100.10 

Coiorless(kl) 

-47.9(w3) 

139.1(wa) 

Iiquid(k1) 

0.8041 7(W3) 
at2SC 

29(w3) 

0.3(p1) 

9(p1) 

7.19E 

OMB 

T00.10 

Colortes8(k1) 

13.3fa^ 

138.7(w3) 

Iiqutd(k1) 

0.80t0S(w3) 

27(w3) 

0,3(p1) 

;  Q(pi| 

7.00E 

ai25C 

/INAP 

14251 

* 

34.58(a1) 

241.1(a1) 

solid(b1) 

1.0058(c1) 

97(d1) 

24.0(e1):2S.4(ri)S 

* 

^TRC 

17853 

Colorless  crystals,; 
violet  f1uor©soenoe(at) 

21fl{r1) 

339.g(al) 

soiid(a1) 

1.134® 

12t(a1) 

0.073(H)f ; 

i.^-04{ri) 

1.4SE 

^NTR 

^PYR 

228.29 

Yellow-blue(ul) 

102(u1) 

4CX}(ai) 

solid(wl) 

1574(w1) 

* 

0.009-0.01 4(x1) 

2.2E-08(w1) 

l.OE 

252.32 

Pale  yellow(l4) 

179.3(dl) 

495(14) 

sotid(l4) 

1.174® 

• 

3.8E -03(14)1 

5;48E-00((il) 

4  37E 

FANT 

252.3 

Colorless  (x1) 

108.3(x1) 

• 

solid(u1) 

1.174® 

• 

0.01 4(y1) 

(E-11)-(E-08)(S1) 

152E 

5HIPY 

270.34 

Pale  yellow  green(l4) 

277(14) 

550(14) 

soiid(t4) 

1.194® 

• 

2.8E-04(I4)5 

1E-10(U)++ 

I.OE- 

FANT 

252.3 

Pale  yeHow(xl) 

215.7(x1) 

4d0(x1) 

solid(wl) 

1.174® 

* 

5.5E-O40!l)5 

5.0E-07(s1) 

3.87E 

>EHP 

390,02 

Colorless  (b2) 

-50(C2) 

385(b1) 

[ic|uid(d2} 

0.9801(02) 

21S(e2) 

0.3(12)1 

0.4SE-()6(E)t‘<- 

me:- 

HRY 

228.3 

Colorless  w/rod  and 
blue  fluoresoenoefi2) 

255-25002) 

44802) 

rhombic 

piates(t2) 

1574(12) 

* 

0.001 5-0.0Q22(x1) 

0.3E-09(y1) 

1.05E 

NBP 

278.35 

Colorless  (b1> 

-35C3tJ 

340(01) 

oily  Iiquid(b1) 

1. 047(61) 

171(02) 

0.01 3(s1) 

L0Er(»(8l)4*+ 

2.0E' 

BFU 

108.19 

Whita(o3) 

8«-87(u1) 

287(u1) 

solid(o2) 

1.30® 

• 

10(13)S 

0.0044(93)4*4* 

9.73E 

ANT 

202.20 

Colorless  (a1) 

307(ar) 

sdid(a1) 

1.105® 

020(11)S 

0.5E' 

i^PYR 

270.34 

* 

102.504) 

53004) 

soKd(l4) 

1.194® 

* 

0.048#S 

1E-10(I2)++ 

2.96E< 

^DPA 

19854 

Yellow  to 

0a:5(r2) 

208,17(32) 

cfysrtal8(ki) 

15i(ir2)  :  :  i 

81  (d1) 

1l3{nl)§  i 

®;3E^b4(n1)*+ 

1.4E- 

^AP 

128.19 

Whrte(b1) 

80.55(q2) 

218(01) 

30lid(b1) 

1.145(C1) 

60(a1) 

31.7(S1)(W1) 

0.0492(31) 

4.6E- 

ANTR 

;  17853 

Coiode3S(bt) 

101(t2) 

!339(S1) 

solki((itj  : 

1.134# 

171(u2) 

;  129(t1)S  i 

2.26E 

’YR 

202.3 

Pale  yellow  or 
slight  blue(x1) 

1500(2) 

404(k2) 

soiid(w1) 

1271  (Wl) 

* 

0.125-0.105(x1) 

2.5E-06(s1)++ 

5.1  E- 

THE  ORGANIC  CONTAMINANTS  OF  CONCERN 


L 

[ _ 

souo/ 

LIQUID 

DENSITY 

at20C 

ra/cm3) 

FLASH 

POINT 

(a 

SOLUBIUIY 

IN  WATER 
(ma/Lat20C) 

VAPOR 

PRESSURE 

fmni  Ha  at  20  Cl 

HENRY’S  LAW 

CONSTANT 
(atm-m3^ 
mola  at  20  Cl 

OCTANOL- 

WATER 

PARTIRON 

008=FiaENT 

fKowl 

ORGANIC- 

CARBON 

PARTITION 

OOEFRaENT 

nCocirmUal 

0IFFUSK3N 

coa=FiaaiT 

IN  WATER^R 
fcnCMotMCI 

0.8705(01) 

-11  (K1) 

1780  (b1) 

70  (bl) 

5.4E-03  01) 

134.90  (ml) 

05  (n1) 

8.ggE-oo®r* 

1.«5(k1) 

150  (pi) 

2.27e-O2  01)i 

;  1.380.38  (ml): 

1.32S(w3) 

* 

950(w3) 

100(p1) 

1.72E-O20l4)~ 

30904) 

15204) 

8.1lE-00®r* 

1.4«(v3) 

322(13) 

1.100(u3J 

58.7(v3) 

8.g2E-O301) 

194.98(82) 

127011) 

•  ■■■8;4a€^-08flr*'':-:::' 

0.88aZ(Mr3) 

31  (w3) 

0.3(p1) 

7(pi): 

5.19e-03()c3)r 

1.31820(m1) 

;t29(sn):::v:i::; 

: .  7.i0E-08®ir*- 

at25C 

0.8041 7(w3) 
at2SC 

29(«w3) 

0.3(p1) 

9(P1) 

7.19e-03(y3)~ 

1.584.69(m1) 

100(81) 

7.19E-08Cr* 

0.8010S(mi3) 

27(w3) 

0.3(p1) 

9(p1) 

7.00G-03^'’' 

1.4l2.54(m1) 

280(23);; 

7:i9E-oe®rr 

«t25C 

1.0058(c1) 

97(d1) 

24.0(e1);2S.4(n)S 

• 

• 

7244(i1) 

8.511(g1):7.413(h1) 

8.43E-0e«r* 

1.134® 

121(a1) 

0.073(11)1 

1.9Se-04(r1) 

i.4se-03(si) 

28.183.83(n): 

18,821(91); 

S.00E-00®(** 

25;704(t1> 

1274(y»1) 

* 

0.009-0.014(x1) 

2.2E-08(w1) 

1.0E-08(iw1) 

4.lE+05(s1) 

2.0E-f  05(31) 

5.1lE-00®r* 

1.174® 

« 

3.8E-O304)i 

S.49E-09(r1) 

4.37E-07®~ 

1.1E+08(r1) 

5.83E+OO04) 

4.94E-00#r* 

1.174® 

• 

0.01 4(y1) 

(E-11)-{E-0O(»1) 

1 22E-0S(S1) 

1.lE-t-00(Ml) 

S.SE-I-0S(S1) 

4.78E-00e/** 

1.194® 

« 

2.8E-04(I4)5 

1E-10(I4)++ 

1  1.8E-O804)~ 

1.3E+07(I4) 

4.OEIf<»04) 

4.79E-00Or* 

1.174® 

* 

5.5E-04(tl)f 

5.0E-07(s1) 

3.87E-05(s1) 

6.91E-I'00(a2) 

S.SE  ■1-05(31) 

4.78E-00Or* 

0.9801(02) 

|215(e2) 

0.3(f2)S 

fl.4SE-0e(B)++ 

:  i.iE;i.os(C)r 

7.S60E4^04(gZ} 

100.000(ltt) 

3.32E-08®r*; 

1274(i2) 

* 

0.0015-0.0(S2(x1) 

8.3E-09(y1) 

1.0SE-08(y1) 

4.1E-l-05(y1) 

2.0E-i-0S(y1) 

5.iie-oo«r* 

11) 

1.047(01) 

171(02) 

0.01 3(s1) 

1.0E-0S(8l)++ 

2.0E-07^1) 

3.g8E4'ds(ai): 

t.flb8E-i-05(s1) 

422E-:08fir* 

1.30® 

• 

10(13)1 

0.0044(g3)-*-  + 

9.73E-05(lw1) 

1.32E'«-04(w1) 

4,000-e,3SO(n2) 

o.i2E-oer* 

1.105® 

020(11)1 

0.0l(a1) 

8.SE^08(s1>S; 

213,790.21  (a2) 

^■0^1S7@^'^--::; 

5.39E-oo®rr 

1.104® 

* 

0.048®! 

1E-I0p2)++ 

2.98E-20(tTl4) 

0.33£-<-05(m4) 

2.OE-I-O404) 

4.75E-ooer* 

123(12) 

01  (d1) 

113(n1)§ 

e.3E-04{n1)-t'4' 

1.4E-08(nl):5; 

1,348.9e(mi) 

5.13E-00«»*' 

1.145(c1) 

80(a1) 

31.7(s1)(w1) 

0.0492(31) 

4.8e-04(Sl) 

2.344(r1) 

93325(31) 

e.98E-00®r* 

1.134® 

171  (u2) 

129(11)1 

:8.8E-04(rt) 

2.28E-p4(aj|.:; 

:  .28.840.32{r1) 

5248(g1).22.909(t1):i 

5.85E-08®r* 

38.905(m2) 

1271(ii»1) 

* 

0.125-0.105(x1) 

2.SE-08(s1)++ 

5.1E-O0(s1) 

8.0E-l-04(s1) 

3.8E-I-04(31) 

5.31E-0e®r* 
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TABLE  4 


IMPORTANT  PHYSICAL  AND  C^^MICAL  PROPERTIE 


CAS  REG. 

NO. 

CHEMICAL 

FORMULA 

USATHAMA 

ABBR. 

COLOR 

FREEZINGS 
MELTING  PT. 

fa 

BOIUNG 

POINT 

rci 

PHY5 

STi 

PESTiaOES/PC8s 

000:::  ;■ 

72-54-8 

C14HiaCL4 

DOO 

320.05 

Coloi1ess(k1)- 

;i69-iib(wi> 

193(ll*iy 

crystali 

DOE 

75-5S-0 

C14H0CI4 

ODE 

318.02 

White(r2) 

88.4(r2) 

* 

crystaM 

DOT 

i  Ct4H9CI5 

DOT 

354.5 

Colorless  to  sfig^ 

io8;s(r2y 

260(fi^. 

crystals 

off^whlte(e3> 

powde 

Polychk}nnat0d  Biphenols 

11008-82-5 

C12H5CI5(12%) 

PCB260 

375.7 

Color1e8s(K1) 

• 

340-37503) 

iiqutd(h 

PCB12eO 

C12H4CI8(38%) 

C12H3C17(41%) 

C12H2CI8(6%) 

Chiordano 

Sr^74-9 

C10H8CI18 

CLDAN 

409.8 

Brown(^  ; 

ds:107-ld8.8t 

:  175  at  : 

jiqukii^ 

tmnsr103-:105(l2) 

2!mmHg(ki) 

Dieldrin 

80-57-1 

C12H8C160 

DLDRN 

380.93 

Buff  to  light  tan(j2) 

175-17802) 

*• 

soiid(j2 

Endrin--r  • 

72-20-8 

Cl2HaCI80 

ENDRN 

380.00 

Whtt*(»»l) 

235(s1) 

soiid(w 

EXPLOSIVES 

1 ,3,5-Trinitrobereene 

99-3S-4 

C6H3N30e 

135The 

213.12 

Yellow(e1) 

122(q3) 

* 

solid(a^ 

t,3-Din*trobefWie 

99-85-0 

■  C6H4N204 

130NB 

188.11 

Yellowish(b1) 

89.8(b1) 

300-302  at 

$olid(b 

770  tnm  Hg(bl) 

2.4,0-Trinrtrotoluene 

118-98-7 

C7H5N306 

248TNT 

227.13 

Colof1ess(b1) 

80.75(b4) 

240(b1) 

solid(b 

(explodes) 

2,4-OinitTOtoluene 

121-14-2 

bH3C8H3(N02) 

240NT 

182.15 

Yellow(b1) 

72(n3) 

300(b1) 

solidfb 

2.0-Dinitrototuene 

808-20-2 

CH3C6H3(N02) 

26DNT 

182.14 

Yellow(fTT2) 

68(n3) 

285(nn3) 

soiid(b 

HMX 

2691-41-0 

i  C4H8N80a 

HMX 

296.2 

Colode3s(k4) 

288(n3) 

soikKn; 

Nitrobenzene 

98-95-3 

C6H5N02 

NB 

123.11 

Yellow(b1) 

5.6(12) 

210.8(c1) 

;  liquid(c 

ROX 

121-82t-4 

C3H0NeO8 

RDX 

222.15 

White(alV 

205(13^ 

:solid{a1 

Tetryl 

479-45-8 

C7H5NS08 

WKESMM 

287.17 

Yellow(c1) 

129.5(n3) 

solid(cl 

TABLE  4-1*  (confd) 


IMPORTAMT  PHYSICAL  AND  CHEMICAL  PROPERTIES  OF  THE  ORGANIC  CONTAMINANTS  OF  CONCERN 


SMA 

MOLECULAR 

WBGHT 

/it  mill 

CX)LOR 

FREEZING/ 
MB.1ING  FT. 

(CH 

BOIUNG 

POINT 

ro 

PHYSICAL 

STATE 

tat  20  0 

souo/ 

UQUO 

DENSITY 

at20C 

(alaran 

FLASH 

POINT 

(C) 

SOLUBIUTY 

IN  WATER 

/iiNi/L8t20O 

VAPOR 

PRESSURE 

fmmHoat20C1 

henrt; 

00NS1 

(atm- 

fnoleat 

00 

lN 

[N 

320.05 

318.02 

354.5 

375.7 

409.8 

380.93 

380.00 

Coioriess(k1) 

Whit«(r2) 

Colorless  to  slight)/ 

off->white(e3> 

Color1ess(k1) 

Bfown(w2) 

Buff  to  light  tan02) 
Whrte^i) 

1(»-110(v»1> 

88.4(r2) 

108;5(i2) 

* 

cis:107-108.8t 
tfans:103- 105(0) 
175-176(12) 
235(a1) 

193(w1) 

• 

;  260(r2)  >: 

340-37SCi3) 

175  at 
2mmHg(k1) 

•* 

crysta)s(k1) 

crystaiiine(r2) 

crystaJeor. 

powder(e3) 

Iiquid(k1) 

ijquid(k2) 

solid(i2) 

solid(Mrt> 

1.813®; 

1.402® 

1.500® 

1.873-1.888® 

1.59-1.63 

at25C(h2) 

1.7® 

1.7(p2) 

' 

* 

72.2- 

772{f3) 

« 

5a(a4) 

** 

27(w1) 

ai6at24C(b1).: 

0.040(b1) 

0.0031 4b.0034(h1)§; 

0.0027(12) 

0.056^:.  .  : 

:  t:a»(y2)f- 

0.186(j2) 
025(81)1 

{t;iS>-2.5)E:-0a 

(6.2-6.6)E-06(d3) 

:  i:  i  .se-07^ 

4E-0S(l2)+-»* 

i:OE-05^) 

3.1E-06(K2) 

2.7E-07(sl)+4- 

3.tE-« 

1.9E-0r 

SJ3E-( 

3.4E-0 

4.8E-0S 

2.oe-o 

4.oe-o: 

i 

213.12 

Y«llow(ai) 

122(q3) 

# 

so(id(al) 

1.63(r3) 

• 

385(r3)$ 

3.038-06(83)++ 

2.2lE-a 

IS' 

168.11 

Yellowish(b1) 

B9.8(b1) 

300-302  at  1 
770mm.Hg(bl)i 

so)jd(b1} 

1,5750<3) 

* 

[■ 

S33(I3)§ 

1.3lE-04(m3)+  + 

5.44E-0£ 

1 

i 

227.13 

Colorless  (b1) 

80.75(b4) 

240(b1) 

(explodes) 

solid(b1) 

1.65(b4) 

* 

123(04) 

8.(BE-06(f4) 

1.1E-08 

!T' 

182.15 

Yellow(b1) 

72(n3) 

300(bl) 

8olid(bt}^ 

1.a2t(n3) 

207(wt) 

280(n3)5 

S.tE-03(8l) 

1.86E-0? 

IT 

182.14 

Yellow(m2) 

66(n3) 

285(m3) 

soiid(b1) 

1.538(n3) 

* 

180(S1) 

0.018(Sl) 

4.86E-0? 

c 

296.2 

Colortess{k4) 

286(n3) 

soiid(n3) 

t.go(n3) 

• 

5.0(W1) 

3.33E-14{rt3)+  + 

2.60E-15 

123.11 

Ye«ow(b1) 

5.6(t2) 

210.8(c1) 

Iiquid(c1) 

120(b1) 

at25C 

B7.7(o2) 

t.900(b1) 

«.(MS(M)m. 

1.53E-0I 

; 

222.15 

287.17 

White(a1> 

Yellow(c1) 

205(t3J 

solrd(a1| 

1.83(n3);; 

« 

eo(i3)§  . 

4.p3E+pO(s3)(r3)+4 

t.06e-t1 

I29.5(n3) 

*• 

soiid(cl) 

1.73(n3) 

187{C1) 

80(n3)S 

5.69e-09(n3)+  + 

2.69G-11 

1*  (cont*d) 


IS  OF  THE  ORGANIC  CONTAMINANTS  OF  CONCERN 


^CAL 

FATE 

20  q 


SOUD/ 

UQUO 

DENSITY 

at20C 

fQ/cm3> 


FLASH 

POINT 

1CL_ 


ib(ki) 

illirM(r2) 

ilsor 

•f(*3) 

(k1) 


(k2) 

i2) 


1.813® 

1.492® 
1.599® 

1.873-1.888®! 


1.59-1.03 

at25C(l(2) 

1.7® 

1.T{p2) 


722- 

|772(f3) 


S0(a4) 


27(w1) 


SOLUBIUTY 
IN  WATER 
fmQ/Lat2CLCL 


aiflat24C(b1) 

0.040(b1) 

0.0031 -a0034(b1)S 
0.0027(0) 


o.oso()c2): 

t.850^)§ 

0.18002) 

02S(s1)S 


VAPOR 

PRESSURE 

fmfnHQat20C1 


(L3-2.5)E-0g 

:  ataoco^ 

(0.2-8.0)E-08(d3) 
1.5E-O7(o3) 

4e-os(e)++ 


1.OE-O50t2) 

3.1E-000<2) 

Z7E-07(S1)++ 


HENRTSLAW 
CONSTANT 
i/atm-mSI 
mola  at  20  Cl 


3.tE-05(O)~' 

1.9e-04(el3)~ 

S.13E-04(b3) 

3.4E-04Q3) 


4.8£-0S(a3)~ 

2.0e-07(l2) 

4.0e-07(t1) 


OCTANOL- 

WATER 

PARTITION 

OOBTtaENT 


303,078(c3) 

489,778(0:^ 

2.29E+08(ri3): 

12E+00- 

2.0E+00(n1)~ 


340.730.85(03) 

2.51E+04 

2;i8£+05(s1) 


ORGAMC- 

CARBON 

PARTITION 

OOBT^iaENT 

<Kbc»niL/«a 


OFFUaON 
OOB^aENT 
IN  WATERfAIR 


240,000(C^: 

2S7.000(d:q 

E+05-E+09(q1) 


3,090-43.052# 

1.1E-)-04® 

1,008(S1) 


4.40erKJ8®/r 

4.SSE-^)6«/*» 

4.a2&Td0®r* 

4.40E-00®/** 


3.13E-6o^« 

4.33E-00®/** 

4.33S-00®r* 


*1) 

[bl) 

(bi) 

(bt) 

(bl) 

(03) 

1(C1) 

(al) 

fci) 


I.63(r3) 

1.57S(k3) 

1.6S(b4) 

1.521  (03) 

1.538(03) 

1.90(n3) 

120(b1) 

at25C 

1.83(03) 

1.73(03) 


M7{wt) 


37.7(02) 


187(01) 


38S(r3)§ 

533(I3)§ 

123(04) 

280(o3)S 

180(31) 

5.0(W1) 

1,900(b1) 

80(13)S 

80(o3)§ 


3.03E-00(S3)  +  + 

1.3lE-04(m3)+-t- 

8.02E-00(f4) 

5.1E-03(s1) 
0.018(31) 
3.33E-14(o3)  +  + 
*0;:4»(W)-. 

4.03E-09(33)(r3)+4j 
5.e9E-09(o3)  +  4- 


2.21E-O9(o3)' 

5.44E-08(o3)' 

1.1E-06(o3)~ 

1.8flE-07(o3)' 
4.88E-07(n3) ' 
2.80e- 15(03)' 
1.53E-05(O)'' 

120E-H(o3)' 

2.89E-I1(03)' 


15.14(03) 

30.9(03) 


ig.9S(p3) 
30.31  (p3) 


72E-OOat 

25C(g4)/»« 

7.94£-08al 

2SC(g4)r* 


100{n3) 

524.8(n3) 

8.7lE-08(n3)/* 

• 

95.50(03) 

25120(03);  44.87(31) 

7.31E-0C(n3)r 

77.«(n3) 

77.82(n3):48.98(3l) 

7.3lE-0e(n3)r 

1.a2(n3K 

3.47(n3) 

e.02E-oe(n3)r‘ 

70.8(t2) 

38.31  (si) 

7.72E-00®/** 

7,41  (n3> 

100(o4) 

7.l5E-0«(n^/*^ 

44.07(n3) 

4d.98(n3) 

5.99E-0e(n3)r^ 
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5.0*  TOXICITY  ASSESSMENT 


The  purpose  of  the  toxicity  assessment  is  twofold: 

•  To  weigh  available  evidence  regarding  the  potential  for  particular 
contaminants  to  cause  adverse  effects  in  exposed  individuals. 

•  To  estimate,  where  possible,  the  relationship  between  the  extent  of 
exposure  to  a  contaminant  and  the  increased  likelihood  or  severity  of 
adverse  effects. 

The  definitions  and  uses  of  slope  factors  and  reference  doses  (RfDs)  are 
provided  in  Section  5.0  of  the  Baseline  RA  and  are  not  repeated  in  the  addendum. 

Table  5-1*  presents  available  oral  and  inhalation  slope  factors  and  RfDs,  as 
applicable,  for  the  contaminants  of  concern,  including  the  three  new  contaminants 
of  concern  included  in  this  addendum  based  on  followup  fieldwork  results- 
benzo(a)pyrene,  benzo(g,h,i)perylene,  and  indeno(l,2,3-cd)pyrene.  Also  shown  are 
the  weight-of-evidence  classification  and  type  of  cancer(s)  for  chemicals  with  slope 
factors;  and  the  uncertainty  factor,  confidence  level,  and  critical  effect(s)  for 
chemicals  with  RfDs. 

RfDs  are  not  presented  for  lead.  EPA  has  determined  that  the  derivation  of 
RfDs  for  lead  is  inappropriate  (USEPA  1991d);  alternatively,  it  has  developed  an 
uptake/biokinetic  (UBK)  model  that  estimates  the  total  lead  uptake  (micrograms  of 
lead  (jig  Pb)  per  day)  in  children  firom  diet,  inhalation,  and  ingestion  of  soil,  dust, 
and  paint,  and  predicts  a  blood  lead  level  (^g  Pb  per  deciliter  (dL))  based  on  total 
lead  uptake.  Blood  lead  is  considered  to  be  the  best  indicator  of  recent  lead 
exposure  and  is  reliably  correlated  with  neurotoxicity  measures  in  developing  children  * 
(see  the  toxicity  profile  for  lead  in  Appendix  D  of  the  Baseline  RA).  Therefore,  the 
UBK  model  is  used  to  assess  potential  exposure  to  lead  at  UMDA  sites.  This  model 
is  discussed  in  more  detail  in  Section  7.0  of  the  Baseline  RA 
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Table  5-1*  (confd) 


Summary  of  Toxicity  Criteria  for  the  Contaminants  of  Concern 


(n)  •  biiabikxi  rdm&ce  doses  wen  calculated  foxn  refavDce  air  coocaitndaos  (RFCs)  assnming  tbtt  a  stndard  70  kg 
hmun  inhales  20  cubic  meten  of  aii/day  (USEPA,  1989b).  Ltmitacioas  of  tfacM  assumptions  are  discassed  in  the 
If fftainry  section  of  the  text 

<a)- Soane  codes  are  listed  below.  Tbe  4  values  shown  in  tins  column  are  the  sooroes  for  the  oral  Rfl),  the  mhalmiooRfD, 
the  ool  slope  factor,  and  the  inhalation  slope  factor,  respectively. 

(1) USEPA,1991d 

(2) USEPA,199Ie 

(3) USEPA,  1991g 

(4) USEPA,  1991k 

(5)  Brower,  1992 

(6) USEPA.  1990 

(7) Ris,1992 

(8) Ris,1991 

(9)  Poirier,  1992 

(10)  USEPA,  1992e 

(11)  USEPA,  I992f 

(b)  -The  oral  slope  foctofs  are  listed  for  cadmium  in  water  and  djctaiycatfanimn,  respectively. 

(c)  •  Valoes  for  hexavalent  chromium  are  used  in  this  risk  assessment 

(d)  -A  modifying  foctor  of  10  was  also  used  to  reflect  uncertainty  in  the  data  base  and  the  variable  absorption  of  chromium. 

(e) - A  modifying  foctor  of  3  was  also  used  to  account  for  the  uncertainty  in  manganese  exposure  levels  in  the  principal  study. 

(f)  *  Listed  value  is  for  the  soluble  salts  of  nickel. 

(g) »  Listed  values  are  for  nickel  refincqr  dust  and  nickel  suhsnlfide,  respectively.  Most  conservative  value  (e.g.,  nickel  subsulfide) 


used  in  this  Baseline  RA. 

(h)  •  Value  is  for  thallium  as  thallium  sulfote 

(i)  -  Under  RfD/RiC  Work  Group  review. 

0  -  A  modifying  factor  of  S  was  used  to  reflect  tolerance  to  cyanide  when  adminsitered  in  food. 

Ot)  •  Because  analysis  consisted  of  total  mtnte/nitxite,  value  for  nitrate  is  used  in  this  baseline  RA. 

(l)  *  Has  been  withdrawn  by  the  RfD/RfC  work  group 

(m)  <  The  RflVRiC  work  group  haa  recently  classified  the  inhalation  RfC  of  xylenes  as  "non-verifiable”. 

(n) -  Under  CRAVE  work  group  review 


Not  applicable 


Acronyms 

RiDo  •  Orel  reference  dose 
UF  -  Uncertainty  factor 
RiDi  -  Inhalation  reference  dose 
SFo*  Oral  dope  foctor 
SH  •  Inhalation  slope  foctor 
ND-Nodrta 

ID  •  Insufficiem  data  available 

UR  -  Under  review 

NOEL  •  No  observable  effect  level 

NOAEL  -  No  observable  adverse  effect  levd  (see  Appendix  B). 

MCL  -  Maximum  contaminant  level 

CNS  *  Caitral  nervous  system 

RfC  -  Reftrence  concentration  (see  Appendix  B) 

CRAVE  •  Carcinogen  Risk  Assessment  Verification  Endeavor  (see  Appendix  B) 
Replaces  origiaal  Table  5*1  in  the  final  Baseline  RA;  Dames  ft  Moore,  1992a 
New  cMitaminant  of  concern  based  on  followup  fieldwork  results. 
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The  derivation  of  toxicity  criteria  for  dermal  exposure  for  contaminants  of 
concern  evaluated  under  dermal  absorption  exposure  pathways  is  discussed  in  Section 
4.0  of  the  Baseline  RA  and  is  not  repeated  in  this  addendum. 

Toxicity  profiles  for  the  three  new  contaminants  of  concern,  which  discuss  the 
derivation  of  each  of  the  toxicity  parameters,  are  presented  in  the  toxicity  profile  for 
polynuclear  aromatic  hydrocarbons  (PAHs),  included  in  Appendix  D  of  the  Baseline 
RA 
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6.0*  EXPOSURE  ASSESSMENT 


The  objectives  of  the  exposure  assessment,  as  well  as  the  description  of  land  use 
scenarios  at  each  site  under  current  and  future  land  use  conditions,  are  discussed  in 
detail  in  Sections  6.0  and  6.1  of  the  Baseline  RA.  The  methodology  to  quantify 
selected  ejqmsure  pathways  is  discussed  in  Section  6.4  of  the  Baseline  RA  and  is  not 
repeated  herein. 

6.2*  TDFNTIFICATrnN  OF  POTENTIAL  HUMAN  EXPOSURE  PATHWAYS 

This  section  discusses  the  potential  pathways  by  which  the  human  populations 
identified  in  Section  6.1  of  the  Baseline  RA  may  be  exposed  to  contaminants  of 
concern  at  or  originating  from  the  16  followup  fieldwork  sites. 

The  definition  of  an  exposure  pathway  is  included  in  Section  6.2  of  the  Baseline 
RA.  Although  unchanged  fi:om  the  Baseline  RA,  Table  6-l*--a  list  of  potential 
exposure  pathways  for  UMDA—is  included  herein  for  informational  purposes.  The 
matrix  approach  used  to  identify  complete  pathways  for  each  UMDA  site  imder 
current  and  future  land  use  conditions  is  also  described  in  Section  6.2. 

The  determination  of  complete  exposure  pathways  for  the  followup  fieldwork 
sites  under  current  and  future  land  use  conditions  is  summarized  in  Sections  6.2.1* 
and  6.2.2*. 

6.2.1*  Kxnnsure  Pathways  Under  Current  Land  Use  Conditions 

Table  6-2*  identifies  exposure  pathways  that  are  considered  to  be  complete 
under  current  land  use  conditions.  The  reasons  why  other  pathways  are  incomplete 
at  UMDA  are  also  summarized.  The  current  exposure  pathways  are  discussed  in 
detail  below.  Under  current  land  use  conditions,  two  potentially  exposed  populations 
exist“Onsite  receptors  (UMDA  employees)  and  offsite  receptors  (nearby  residents). 
To  simplify  Table  6-2*,  a  site-specific  pathway  is  designated  as  complete  by  a  solid 
black  square  if  it  is  complete  for  one  or  both  populations.  Pathways  that  are  complete 
for  only  one  of  the  two  populations  are  identified  in  the  discussion  below. 


A-RA 

6-1 


TABLE  6-1* 

Preliminary  Evaluation  of  Potential  Exposure  Pathways  for  UMDA 
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Oormal  absorption  of  contamlnantt  Contaminated  Leaching,  advection.  Direct  dermal  contact  Onsite:  None  Onsite:  Residential  families; 

In  groundwater  during  non-showering  Groundwater  dispersion,  well  Offsite:  Nearby  residents;  construction  workers;  industrial 

use  (e.g.,  Irrigating  crops  or  garden).  farmers  workers;  military  personnel; 

farmers 

Offsite:  Nearby  residents 


TABLE  6-1*(cont’d) 

Preliminary  Evaluation  of  Potential  Exposure  Pathways  for  UMDA 
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gravel  (a) 
4  basalt  (a) 


TABLE  6-2*  (cont’d) 

Summary  of  Operable  Exposure  Pathways  at  UMDA 
Current  Land  Use  Scenario 


TABLE  6-2*  (cont'd) 

Summary  of  Operable  Exposure  Pathways  at  UMDA 
Current  Land  Use  Scenario 


_ EXPOSURE  PATHWAY  NUMBERS  (SEE  TABLE  6-1) _ 

Site  No.  12a45fiiasiiaill2 


49 

•*50  (a) 

52 

53 

55(a) 

56 

57  I 

57  II  (a) 
57  III 

58 

59 

60 

67(a) 

80 

81  I 
81  II 

82 


S.R 


S.R 


NT.R 


N.I.R 


NT.R 


N.T.R 


N.TR 


S.R 


N.S.T 


N.S.T 


N.R  I  N,R  I  N 


T,R 


ST,R 


J\R_ 


J3_ 


N,R 


N.TR 


N.T.R 


NT.R 


N.T.R 


N.TR 


N.TR 


N.TR 


N.T.R 


N.T.R 


N.TR 


N.R 


N.R 


TR 


S.TR 


S.TR 


ST.R 


S.TR 


N.R 


_S£. 


N.T.R 


N.T.R 


N.TR 


N.TR 


N.T.R 


S.R 


S.R 


TR 


S.TR 


S.TR 


S.TR 


S.TR 


TR 


S.TR 


S.TR 


S.T.R 


S,TR 


TR 


S.TR 


S.T.R 


S.TR 


S.TR 


S.R 


S.R 


N.T.R 


N.T.R 


N.TR 


N.TR 


N.T.R 


S.R 


N.S.T 


N.S.T  I 


S.R 


S.R 


S.T.R 


N.T.R 


S.T.R 


S.TR 


N.T.R 


S.R 


S.T 


S.T 


N.T 


N.T 


N.T 


N.T 


N.T 


T.R 


S.T.R 


TR 


T.R 


S.TR 


N.R 


N.R 


N.TR 


N.TR 


N.T.R 


N.TR 


N.TR 


N.R 


NT 


N.T 


S.R 


N.T.R 


N.T.R 


N.T.R 


N.TR 


N.TR 


S.R 


S.R 


N.TR 


N.TR 


N.T.R 


N.T.R 


N.T.R 


S.R 


N.S.T  I  N.S.T 


N.R 


N.R 


N.TR 


N.T.R 


N.T.R 


N.T.R 


N.TR 


N.R 


N.T 


N.T 


NOTES: 


-  indicates  that  exposure  pathway  is  complete  at  site. 

N  •  Sampling  was  not  performed  since  the  medium  and/or  chemical  were  not  considered  to  be  of  concern.  Therefore, 
no  data  are  available,  but  the  pathway  at  the  site  is  not  likely  to  be  complete. 

S  >  Contaminant  source  applicable  to  the  specific  pathway  has  been  shown  to  not  exist  based  on  sampling  results 
or  based  on  selection  of  chemicals  of  concern  (See  Section  3.0). 

T  >  Transport  medium  necessary  for  pathway  (e.g.,  well,  for  groundwater  ingestion)  does  not  exist  at  the  site. 

R  >  Receptor  for  pathway  does  not  exist  at  site. 

E  -  Exposure  route  cannot  exist  at  Sties  3.  16,  27,  32  (Loc.  I  and  II)  since  it  requires  dermal  contact  with  soil,  and  all 
receptors  wear  protective  equipment,  including  gloves  and  face  protection.  Route  cannot  exist  at  Sites 
30,  34,  35,  48,  and  56  Since  these  sites  do  not  contribute  to  the  top  99%  of  total  dust  (see  Section  6.3. 1.3 
and  Appendix  E). 

(a)  •  Groundwater  data  were  grouped  as  follows  for  certain  sKes  since  contamination  in  these  wells  may 
originate  from  any  site  within  the  group: 

Sites  4, 47,  67  (flood  gravel  and  basalt  aquifers) 

Sites  8,  31 
Sites  13,  57 II 
Sites  14,  38 
Sites  15,  55 

*  •  Replaces  original  Table  6*2  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

**  •  Site  at  which  followup  fieldwork  was  conducted. 
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6.2.1.1*  Exnosure  Pathway  1:  Dermal  Contact  With  Contaminated  Soil  and  Sub¬ 
sequent  Dermal  Absorption.  At  Sites  6,  7,  29  (septic  tanks  420,  417,  419,  486,  622, 
655-1,  and  655-2),  55,  80,  and  82,  and  followup  fieldwork  Sites  11  and  50,  surface  soil 
contamination  is  not  considered  to  be  probable,  and  no  surface  soil  sampling  was 
performed.  Therefore,  pathway  1  is  not  likely  to  be  complete  at  these  sites,  and  an 
"N"  is  shown  in  Table  6-2*.  According  to  EPA  Region  X  guidelines  (USEPA,  1991b), 
quantitative  information  on  dermal  absorption  of  inorgamcs  from  soil  is  not  available, 
and  dermal  absorption  is  assumed  to  be  negligible  (USEPA  1991c).  Therefore,  an 
"S"  code  is  presented  for  pathway  1  at  those  sites  with  only  inorganic  contaminants  of 
concern  in  shallow  soil  (to  a  depth  of  2  feet)— i.e..  Sites  1,  10, 14,  21,  25  (Locations  I 
and  n),  39,  45  (Locations  I  and  n),  56,  57  (Locations  I  and  III),  60,  67,  and  81 
(Location  I),  and  followup  fieldwork  Sites  2, 36,  and  44  (Location  H).  At  Sites  3, 33, 
44  (Location  I),  49, 58, 59,  and  81  (Location  H),  no  inorganic  or  organic  contaminants 
of  concem-which  could  be  contacted  by  potential  receptors-are  identified  in  soil; 
thus,  an  "S"  is  shown  in  Table  6-2*.  An  "N"  is  shown  for  Site  8  and  followup  fieldwork 
Site  26,  because  surface  soil  at  these  sites  was  not  analyzed  for  organic  chemicals 
(which  were  not  expected  to  be  of  concern). 

•  nnQit«»  land  TTsft-Fnr  onsite  receptors-with  the  exception  of  Sites  37 
and  46,  and  followup  fieldwork  Site  22-this  pathway  is  incomplete  for 
the  sites  of  concern  at  UMDA  primarily  because  no  onsite  receptors 
exist  to  contact  the  soil  (see  sites  marked  with  an  "R"  in  Table  6-2*). 
Security  personnel  driving  on  roads  and  passing  by  sites  seldom  leave 
their  vehicles,  and  the  opportunity  for  them  to  directly  contact  soil  on 
any  site  is  extremely  small.  Therefore,  pathway  1  is  not  complete  at 
sites  with  security  personnel  as  the  only  potential  receptors.  Although 
receptors  are  present  at  Site  3, 16, 27,  and  32,  pathway  1  is  not  complete 
at  these  sites  and  is  marked  with  an  "E,"  because  gloves,  personal 
protective  clothing,  and  face  protection  are  routinely  worn  by  these 
receptors,  making  direct  contact  and  dermal  absorption  unlikely.  The 
pathway  is  considered  complete  for  the  one  employee  of  the  DRMO 
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Area  (Site  22)  who  may  contact  the  soil  during  his  work  outside  the 
DRMO  building.  In  addition,  the  U.S.  Postal  Service  employee  assigned 
to  work  near  Sites  37  and  46  may  occasionally  contact  the  soil  at  those 
sites  if  he  works  outside  of  the  warehouses. 

•  Offsite  Land  Use-Pathway  1  is  not  complete  for  current  offsite 
receptors,  because  they  cannot  enter  the  sites  to  contact  the  soil. 

62.1.2*  Exposure  Pathway  2:  Inadvertent  Ingestion  of  Contaminated  Soil.  The 
reasons  for  the  "N"  code  at  Sites  6,  7,  29  (septic  tanks  420,  417,  419,  486,  622,  655-1, 
and  655-2),  55,  80,  and  82,  and  followup  fieldwork  Sites  11  and  50;  for  the  "S"  code 
at  Sites  3,  33,  44  (Location  I)  49,  58,  59,  and  81  (Location  II);  and  for  the  "E"  code 
at  Sites  3,  16,  27,  and  32  (Locations  I  and  II)  are  the  same  as  those  presented  for 
pathway  1  (Section  6.2.1.1*).  An  "S”  code  is  presented  for  Site  8,  because  no 
contaminants  of  concern  are  identified  for  surface  soil  at  this  site. 

•  Onsite  Land  Use--For  onsite  receptors,  pathway  2  is  considered  to  be 
complete  only  for  Sites  37,  46,  and  60,  and  followup  fieldwork  Site  22. 
At  these  sites,  the  receptors  discussed  in  Section  6.1.1  of  the  Baseline 
RA  may  contact  the  soil  and  inadvertently  ingest  contaminants  by 
hand-to-mouth  contact.  The  reasons  for  the  "E"  code  at  Sites  3, 16,  27, 
and  32  are  the  same  as  those  discussed  for  pathway  1  (Section  6.2. 1.1*). 
No  onsite  receptors  are  present  at  other  study  sites  with  contaminants 
of  concern,  as  shown  by  an  "R"  in  Table  6-2*.  Security  personnel  driving 
on  roads  and  passing  by  sites  seldom  leave  their  vehicles,  and  the 
opportunity  for  them  to  directly  contact  soil  on  any  site  is  extremely 
small.  Therefore,  pathway  2  is  not  complete  at  sites  with  security 
personnel  as  the  only  potential  receptors. 

•  Offsite  Land  Use— Pathway  2  is  not  complete  for  current  offsite 
receptors,  because  they  cannot  enter  the  sites  to  contact  the  soil. 

6.2.13*  Exposure  Pathway  3:  Inhalation  of  Contaminated  Soil  as  Airborne  Dust. 
The  reasons  for  the  "N"  code  at  Sites  6,  7,  29  (septic  tanks  420,  417,  419,  486,  622, 
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655-1,  and  655-2),  55,  80,  and  82,  and  followup  fieldwork  Sites  11  and  50;  and  for  the 
"S"  code  at  Sites  3, 8, 33, 44  (Location  I),  49, 58, 59,  and  81  (Location  U)  are  the  same 
as  those  discussed  for  pathway  1  (Section  6.2.1.1*). 

•  OnatgJ^dHse-Although  any  of  the  current  employees  at  UMDA 
may  conceivably  inhale  contaminated  dust  generated  from  sites  not 
marked  with  an  ”N"  or  "S"  in  Table  6-2*,  nine  onsite  populations  are 
identified  to  evaluate  the  completeness  of  this  pathway.  These 
receptors,  Usted  in  Table  6-3  of  the  Baseline  RA,  are  identified  based 
on  their  proximity  to  the  contaminated  sites,  and  the  expected  higher 
frequency  and  duration  of  their  exposures  via  pathway  3  compared  with 
those  of  other  onsite  personnel.  For  example,  security  personnel  are  not 
included,  because  they  do  not  enter  any  site  and  generally  spend  very 
little  timft  near  any  site.  The  laundry  worker  is  identified  over  other 
individuals  who  may  be  present  at  Building  419  (e.g.,  workers  eating 
lunch  or  changing  clothes),  because  this  worker  is  possibly  the  only  full¬ 
time  employee  in  this  area  and,  therefore,  is  expected  to  have  a  much 
higher  probability  and  magnitude  of  exposure. 

For  the  sites  not  marked  with  an  "N"  or  "S"  in  Table  6-2*,  air  modeling 
(described  in  detail  in  Appendix  E  of  the  Baseline  RA)  is  used  to 
identify  those  at  which  pathway  3  is  complete.  Based  on  air  modeling, 
the  contribution  of  each  site  with  surface  soil  contamination  to  the  dust 
levels  inhaled  by  each  receptor  is  calculated,  and  the  sites  are  ranked 
according  to  this  contribution.  This  ranking  is  also  presented  in 
Appendix  E  of  the  Baseline  RA.  Sites  that  individually  contribute  to  the 
top  99  percent  of  the  total  dust  levels  reaching  a  receptor  are  considered 
to  be  sites  at  which  pathway  3  is  complete.  Table  6-3  of  the  Baseline 
RA  identifies  these  sites  and  is  not  repeated  in  this  addendum. 
Although  site-specific  dust  concentrations  may  not  have  contributed  to 
the  top  99  percent  dust  level,  followup  fieldwork  Sites  15  and  19  are 
included  for  certain  receptors  if  concentrations  of  contaminants  that  are 
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highly  toxic  via  inhalation  (e.g.,  chromium)  are  expected  to  contribute 
significantly  to  the  total  risk  for  the  receptor. 

Based  on  this  evaluation,  Sites  13,  14,  34,  35,  and  56,  and  followup 
fieldwork  Sites  17,  30,  and  48,  are  marked  with  an  "E,"  indicating  that 
they  do  not  contribute  to  the  top  99  percent  of  the  total  dust  reaching 
any  of  the  onsite  receptors.  For  the  onsite  receptors  listed  in  Table  6-3 
of  the  Baseline  RA,  pathway  3  is  considered  to  be  complete  at  the 
remaining  sites  marked  with  a  black  box  in  Table  6-2*~i.e.,  Sites  1, 4,  9, 
10,  16,  21,  25  (Locations  I  and  H),  27,  31,  32,  37,  38,  39,  41,  45 
(Locations  I  and  H),  46,  52,  53,  57  (Locations  I,  II,  and  III),  60,  67,  and 
81  (Location  I),  and  followup  fieldwork  Sites  2,  5, 12,  15, 18,  19,  22,  26, 
36,  44  (Location  H),  and  47. 

•  O^ite  Land  Use— Based  on  the  well  survey  results  discussed  in 
Section  6. 1.1.2  of  the  Baseline  RA,  offsite  residences  are  located 
downwind  of  UMDA.  The  dominant  wind  direction  in  the  vicinity  is 
west  to  east,  making  residences  located  along  the  eastern  boundary  of 
UMDA  the  most  likely  receptors.  For  these  individuals,  this  pathway  is 
considered  to  be  complete  at  all  sites  except  those  marked  with  an  "N," 
"S,"  or  "E."  The  same  air  model  and  approach  described  above  for 
onsite  land  use  is  used  to  identify  sites  applicable  to  offsite  residents. 
These  sites  are  so  designated  in  Table  6-3  of  the  Baseline  RA  and  are 
not  repeated  in  this  addendum. 

The  air  model  estimates  dust  levels  for  an  assumed  residential  location 
at  the  eastern  boundary  of  UMDA,  because  the  predominant  wind 
direction  is  from  the  west.  Dust  levels  reaching  Hermiston  are  also 
modeled,  because  Hermiston  is  the  closest  and  most  highly  populated 
offsite  residential  cluster  in  the  predominant  downwind  direction.  As 
discussed  in  Section  6. 1.1.2  of  the  Baseline  RA,  several  domestic  wells 
are  located  offsite  near  the  northwestern  corner  of  UMDA.  Based  on 
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this  infonnation  and  the  proximity  of  airborne  dust-generating  activities 
in  the  ADA  Area  in  the  western  part  of  UMDA,  dust  levels  are  also 
modeled  for  an  assumed  residential  location  along  the  western  UMDA 
boundary  and  for  residents  of  Irrigon,  located  2  miles  to  the  northwest 
of  UMDA. 


6.2. 1.4*  Exposure  Pathway  4:  Inhalation  of  Vapors  Volatilized  From  Soil.  For  both 
onsite  and  offsite  receptors,  the  reasons  for  the  "N"  code  at  Sites  6,  7,  29  (septic 
tanks  420, 417, 419, 486, 622, 655-1,  and  655-2),  55, 80,  and  82,  and  followup  fieldwork 
Sites  11  and  50,  are  the  same  as  those  discussed  in  Section  6.2.1. 1*  for  pathway  1.  In 
addition,  contamination  of  the  surface  soil  with  volatile  organic  compounds  (VOCs) 
at  Sites  1,  3,  4,  8,  9,  13,  14,  16,  25  (Locations  I  and  II),  33,  35,  38,  39,  45  (Locations 
I  and  H),  46,  49,  57  (Locations  I,  H,  and  ffl),  59,  60,  67,  and  81  (Locations  I  and  II), 
and  followup  fieldwork  Sites  2,  5,  17,  19,  and  26,  is  not  considered  to  be  probable; 
therefore,  VOCs  are  not  included  as  analytes,  and  pathway  4  is  not  likely  to  be  com¬ 
plete  (i.e.,  marked  with  an  "N")  at  these  sites.  At  Sites  10,  21,  27,  31,  32,  34,  41,  44 
(Location  I),  52,  53,  56,  and  58,  and  followup  fieldwork  Sites  12,  15,  22,  30,  36,  44 
(Location  H),  47,  and  48,  no  VOCs  are  identified  as  contaminants  of  concern  in  soil 
samples;  therefore,  an  "S"  is  presented  for  pathway  4  at  these  sites  for  both  onsite  and 
offsite  receptors. 


•  Onsite  Titnd  Use-Pathwav  4  is  considered  to  be  complete  for  onsite 
receptors  at  Site  37  and  followup  fieldwork  Site  18. 


Offsite  Jund  Use-Based  on  the  well  survey  results  discussed  in 
Section  6. 1.1.2  of  the  Baseline  RA,  offsite  residences  are  located 
downwind  of  UMDA.  The  dominant  wind  direction  in  the  vicinity  is 
west  to  east,  making  residences  located  along  the  eastern  boundary  of 
UMDA  the  most  likely  receptors.  For  these  individuals,  this  pathway  is 
considered  to  be  complete  at  Site  37  and  followup  fieldwork  Site  18,  the 
only  sites  not  marked  with  an  "N"  or  an  "S"  in  Table  6-2*. 
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The  evaluations  of  exposure  pathways  5,  6,  7,  8,  and  9  under  current  land  use 
conditions  are  not  affected  by  the  followup  fieldwork  and  are  discussed  in  Sections 
6.2.1^,  6.2. 1.6,  6.2. 1.7,  6.2. 1.8,  and  6.2. 1.9,  respectively,  of  the  Baseline  RA. 

6.2.1.10*  Exposure  Pathway  10:  Consumption  of  Game  That  Feed  on  Vegetation 
Growing  in  Contaminated  Soil.  For  Sites  6, 7, 29  (septic  tanks  420, 417, 419, 486, 622, 
655-1,  and  655-2),  55, 80,  and  82,  and  followup  fieldwork  Sites  11  and  50,  this  pathway 
is  not  likely  to  be  complete  (i.e.,  marked  with  an  "N")  based  on  sampling  consid¬ 
erations.  Because  surface  soil  contamination  is  not  likely  at  these  sites,  no  soil 
samples  were  collected  from  the  depths  at  which  most  vegetation  is  expected  to  grow 
(assumed  to  be  0  to  2  feet).  An  "S"  is  presented  for  Sites  3, 8, 33, 44  (Location  I),  49, 
58,  59,  and  81  (Location  11),  because  no  contaminants  of  concern  are  identified  for 
this  soil  depth  range. 

•  Onsite  Land  Use-No  hunting  is  permitted  on  any  parts  of  the  Depot; 
therefore,  an  "R"  is  shown  in  Table  6-2*  for  each  site,  indicating  that  this 
pathway  is  incomplete  because  there  are  no  onsite  receptors  (i.e., 
hunters). 

•  Offsite  Land  Use— UMDA  is  completely  fenced,  and  the  onsite  game 
generally  cannot  wander  offsite;  therefore,  pathway  10  is  not  likely  to  be 
complete  for  offsite  receptors  who  hunt  in  areas  surrounding  UMDA. 

6.2.1.11*  Exposure  Pathway  11:  Consumption  of  livestock  (or  Their  Milkl  That  Feed 
on  Vegetation  Growing  in  Contaminated  Soil  or  Consume  Contaminated  Ground¬ 
water.  For  Sites  6,  7,  29  (septic  tanks  420,  417,  419,  486,  622,  655-1,  and  655-2),  80, 
and  82,  an  "N"  is  shown  for  this  pathway,  because  neither  surface  soil  nor  groundwater 
contamination  is  considered  to  be  of  concern,  and  pathway  11  is  thus  not  likely  to  be 
complete.  For  Sites  3,  33,  44  (Location  I),  49,  58,  and  81  (Location  11),  the  "N"  code 
indicates  that  no  groundwater  samples  were  collected,  because  groundwater  contam¬ 
ination  is  not  considered  to  be  of  concern;  and  the  "S"  code  indicates  that  no  surface 
soil  contaminants  of  concern  are  identified.  The  "S"  code  at  Site  59  indicates  that 
neither  soil  nor  groundwater  contaminants  of  concern  are  identified. 
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•  Onritft  T  and  Use--No  farming  is  currently  permitted  onsite.  Because 
livestock  (which  are  considered  a  transport  mechanism,  conveying 
contaminants  from  soil  and  groundwater  to  human  receptors)  are  not 
present  at  any  of  the  study  sites,  a  "T"  is  presented  in  Table  6-2*  for 
onsite  receptors. 

•  OffeiteJLmidUse-Offsite  livestock  cannot  feed  on  vegetation  growing 
in  contaminated  soil  onsite;  however,  if  downgradient  of  UMDA,  they 
may  drink  water  that  is  contaminated  with  chemicals  originating  from 
various  UMDA  sites.  As  discussed  in  Section  6.2. 1.5  of  the  Baseline 
RA,  based  on  an  evaluation  of  onsite  wells  located  at  the  boundary  of 
UMDA,  significant  (i.e.,  greater  than  maximum  contaminant  levels 
(MCLs)  or  other  comparison  criteria)  concentrations  of  site-related 
contaminants  are  not  likely  to  be  migrating  offsite.  Therefore,  this 
pathway  is  not  likely  to  be  complete  for  offsite  receptors. 

6.2.1.12*  Exposure  Pathway  12:  Consumption  of  Crops  Irrigated  bv  Contaminated 
Groundwater  or  Grown  in  Contaminated  Soil.  The  reasons  for  the  N  and  S  codes 
shown  at  certain  sites  for  this  pathway  are  the  same  as  those  discussed  in 
Section  6.2.1.11*  for  pathway  11. 

•  OnsiteJjaidUse--As  noted  in  Section  6.2.1.11*,  no  farming  is  currently 
permitted  onsite;  therefore,  there  are  no  crops  (the  transport  mechanism 
for  this  pathway)  onsite,  and  a  T'  is  shown  for  each  site  in  Table  6-2*. 

•  nffgitft  T-and  Use-Offsite  crops  downgradient  of  UMDA  may  be 
irrigated  by  water  that  is  contaminated  with  chemicals  originating  from 
various  UMDA  sites.  As  discussed  in  Sections  6.1.1.2  and  6.2.1.5  of  the 
Baseline  RA,  irrigation  wells  are  located  within  1  mile  of  the  southern 
boundary  of  UMDA;  however,  based  on  an  evaluation  of  onsite  wells 
located  at  the  boundary  of  UMDA,  significant  (i.e.,  greater  than  MCLs 
or  other  comparison  criteria)  concentrations  of  site-related  contaminants 
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are  not  likely  to  be  migrating  offsite.  Therefore,  this  pathway  is  not 
likely  to  be  complete  for  offeite  receptors. 

6.2.1.13*  Other  Indirect  Pathways.  As  noted  in  Section  6.1.1.2  of  the  Baseline  RA, 
a  privately  owned  apple  orchard  is  located  offsite  to  the  north  of  the  ADA  Area.  It 
was  noted  during  the  RI  that  onsite  vegetation  in  the  northern  part  of  the  installation 
maybe  stressed,  perhaps  due  to  the  deposition  of  contaminated  dust  (generated  from 
installation  site  soil),  with  subsequent  biouptake.  The  apple  orchard  may  also  be 
subject  to  such  deposition  and  uptake;  however,  a  poplar  grove  located  near  the 
northern  installation  boundary  appears  to  act  as  a  windbreak.  Therefore,  the 
likelihood  of  receptors  being  indirectly  ejq)osed  to  site-related  soil  contaminants  via 
consumption  of  the  apples  is  low.  In  addition,  sampling  identified  no  explosives 
contamination  in  soil  near  similarly  stressed  vegetation  on  UMDA  property. 
Vegetation  stress  may  be  due  to  factors  other  than  contaminant  deposition. 

6.2.2*  Exposure  Pathways  Under  Future  Land  Use  Conditions 

As  discussed  in  Section  6.1.2  of  the  Baseline  RA  future  uses  of  UMDA  land 
could  include  development  for  residential,  industrial,  military,  agricultural,  and 
recreational  (hunting)  purposes.  The  completeness  of  exposure  pathways  at  the  16 
followup  fieldwork  sites  under  future  onsite  land  use  conditions  is  discussed  below. 
For  simplification,  each  future  land  use  is  considered  to  be  exclusive  of  the  other 
future  land  uses  (e.g.,  land  developed  in  the  future  for  agricultural  purposes  will  not 
be  additionally  developed  for  industrial  purposes).  Offsite  populations  and  land  uses 
in  the  future  are  not  expected  to  differ  significantly  from  current  ones;  therefore, 
future  offsite  exposure  pathways  are  expected  to  be  the  same  as  current  offsite 
exposure  pathways  and  are  not  reevaluated. 

6.2.2.1*  Future  Residential  Land  Use.  Table  6-4*  identifies  exposure  pathways  that 
are  considered  to  be  complete  under  the  future  residential  land  use  scenario.  Also 
summarized  are  the  reasons  why  other  pathways  are  incomplete. 


gravel  (a) 
4  basalt  (a) 


29  #420 


29  #417 
29419 
29  #486 
29#655<1 
29  #655-2 


29  #622 


TABLE  6-4*  (confd) 

Summary  of  Operable  Exposure  Pathways  at  UMDA 
Future  Residential  Land  Use  Scenario 


NOTES: 


l^imil.  Indicates  that  exposure  pathway  is  complete  at  site. 

N  -  Sampling  was  not  performed  since  the  medium  and/or  chemical  were  not  considered  to  be  of  concern.  Therefore. 

no  data  are  available,  but  the  pathway  at  the  site  is  not  likely  to  be  complete. 

S  -  Contaminant  source  applicable  to  the  specific  pathway  has  been  shown  to  not  exist  based  on  sampling  results 
or  based  on  selection  of  chemicals  of  concern  (See  Section  3.0). 

T  -  Transport  medium  necessary  for  pathway  (e.g.,  well,  for  groundwater  ingestion)  does  not  exist  at  the  site. 

(a)  -  Groundwater  data  were  grouped  as  follows  for  certain  sites  since  contamination  in  tfiese  wells  may 
originate  from  any  site  within  the  group: 

Sites  4. 47. 67  (flood  gravel  and  basalt  aquifers) 

Sites  8. 31 
Sites  13.  57  il 
Sites  14.  38 
Sites  15,  55 

*  -  Replaces  original  Table  6-4  in  ti^e  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

**  -  Site  at  which  followup  fieldwork  was  conducted. 
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Exposure  Pathway  1:  Dermal  Contact  With  Contaminated  Snil  and  Sub¬ 
sequent  Dermal  Absorption-At  Sites  6, 7, 29  (septic  tanks  420, 417, 419, 
486,  622,  655-1,  and  655-2),  55, 80,  and  82,  and  followup  fieldwork  Sites 
11  and  50,  surface  soil  contamination  is  not  considered  to  be  probable, 
and  no  surface  soil  was  sampled.  Therefore,  pathway  1  is  not  likely  to 
be  complete  at  these  sites  for  future  residents,  and  an  "N"  is  shown  in 
Table  6-4*.  According  to  EPA  Region  X  guidelines  (USEPA,  1991b), 
quantitative  information  on  dermal  absorption  of  inorganics  from  soil  is 
not  available,  and  dermal  absorption  is  assumed  to  be  negligible 
(USEPA,  1991c).  Therefore,  an  "S"  code  is  shown  for  pathway  1  at 
those  sites  with  only  inorganic  contaminants  of  concem~i.e..  Sites  1, 10, 
14,  21,  25  (Locations  I  and  II),  39,  45,  56,  57  (Locations  I  and  IH),  60, 
67,  and  81  (Location  I),  and  followup  fieldwork  Sites  2,  18,  26,  36,  and 
44  (Location  H).  At  Sites  3,  33,  44  (Location  I),  49,  58,  59,  and  81 
(Location  H),  no  inorganic  or  organic  contaminants  of  concern  are 
identified  in  soil  that  could  be  contacted  by  future  residents,  and  an  "S" 
is  shown  in  Table  6-4*.  Surface  soil  at  Site  8  and  followup  fieldwork 
Site  26  was  not  analyzed  for  organic  chemicals,  because  they  are  not 
expected  to  be  of  concern;  thus,  an  "N"  is  shown  for  these  sites. 

Pathway  1  is  considered  to  be  complete  at  the  remaining  sites  for  future 
children  and  adult  residents  who  may  contact  the  soil  during  various 
outdoor  activities  (e.g.,  playing,  gardening,  etc.).  (See  the  solid  black 
box  in  Table  6-4*). 

Exposure  Pathway  2:  Inadvertent  Ingestion  of  Contaminated  Snil-Thp. 
reasons  for  the  "N"  code  at  Sites  6, 7, 29  (septic  tanks  420, 417, 419, 486, 
622,  655-1,  and  655-2),  55,  80,  and  82,  and  followup  fieldwork  Sites  11 
and  50;  and  for  the  "S"  code  at  Sites  3,  33,  44  (Location  I),  49,  58,  59, 
and  81  (Location  H)  are  the  same  as  those  presented  above  for 
pathway  1.  An  "S"  code  is  shown  for  Site  8,  because  no  contaminants  of 
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concern  are  identified  for  surface  soil  at  this  site.  Pathway  2  is 
considered  to  be  complete  at  the  remaining  sites  for  future  children  and 
adult  residents  who  may  cbntact  the  soil  during  various  outdoor  activities 
(e.g.,  playing,  gardening,  etc.).  (See  the  solid  black  box  in  Table  6-4*.) 

•  Fypnsure  Pathway  3:  Inhalation  of  Contaminated  Soil  as  Airborne 
Dust-The  reasons  for  the  "N"  code  at  Sites  6,  7,  29  (septic  tanks  420, 
417,  419,  486,  622,  655-1,  and  655-2),  55,  80,  and  82,  and  followup 
fieldwork  Sites  11  and  50;  and  for  the  "S"  code  at  Sites  3,  8,  33,  44 
(Location  I),  49,  58,  59,  and  81  (Location  11)  are  the  same  as  those 
presented  above  for  pathway  2.  Future  onsite  residents  may  inhale 
contaminated  dust  from  the  remaining  sites,  which  are  marked  with  a 
solid  black  box  in  Table  6-4*. 

•  Exposure  Pathway  4:  Inhalation  of  Vapors  Volatilized  From  Soil-For 
future  residents,  pathway  4  is  not  likely  to  be  complete.  An  "N"  is  shown 
for  Sites  6,  7,  29  (septic  tanks  420, 417,  419, 486,  622,  655-1,  and  655-2), 
55,  80,  and  82,  and  followup  fieldwork  Sites  11  and  50,  at  which  no 
surface  soil  samples  were  collected-because  surface  soil  contamination 
is  not  considered  to  be  likely.  In  addition,  contamination  of  the  surface 
soil  with  VOa  at  Sites  1,  3,  4,  8,  9, 13, 14, 16,  25  (Locations  I  and  H), 
33,  35,  38,  39, 45,  46,  49, 57  (Locations  I,  H,  and  III),  59,  60, 67,  and  81 
(Locations  I  and  H),  and  followup  fieldwork  Sites  2, 5, 17, 19,  and  26,  is 
not  considered  to  be  probable;  therefore,  VOCs  are  not  included  as 
analytes  at  these  sites,  and  pathway  4  is  not  likely  to  be  complete  (i.e., 
marked  with  an  "N").  At  Sites  10, 21, 27, 31, 32, 34, 41, 44  (Location  I), 
52,  53,  56,  and  58,  and  followup  fieldwork  Sites  12,  15,  22,  30,  36,  44 
(Location  11),  47,  and  48,  no  VOCs  are  identified  as  contaminants  of 
concern  in  surface  soil  samples;  therefore,  an  "S"  is  shown  for  pathway  4 
at  these  sites  for  future  onsite  residents.  Because  future  onsite 
residents  may  inhale  vapors  from  surface  soil  at  Site  37  and  followup 
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fieldwork  Site  IS-the  only  remaining  sites-they  are  marked  with  solid 
black  boxes  in  Table  6-4*. 


The  followup  fieldwork  results  do  not  change  the  conclusions  of  the  Baseline 
RA  exposure  pathway  evaluations  for  pathways  5, 6, 7, 8,  or  9  under  future  residential 
land  use  conditions;  therefore,  these  pathways  discussions  are  not  included  in  this 
addendum,  but  are  summarized  in  Table  6-4*. 

•  Exposure  Pathway  10:  Consumption  of  Game  That  Feed  on  Vegetation 
Growing  in  Contaminated  Soil-The  reasons  for  the  "N"  code  at  Sites  6, 
7, 29  (septic  tanks  420,  417, 419, 486,  622,  655-1,  and  655-2),  55,  80,  and 
82,  and  followup  fieldwork  Sites  11  and  50;  and  for  the  "S"  code  at 
Sites  3, 33, 44  (Location  I),  49, 58, 59,  and  81  (Location  II)  are  the  same 
as  those  presented  above  for  pathway  1.  An  "S"  is  presented  for  Site  8, 
because  no  contaminants  of  concern  are  identified  in  0-  to  2-foot  soil  at 
this  site.  The  code  T"  is  shown  for  all  sites  for  this  pathway,  because~if 
the  sites  are  developed  for  residential  use— game  (a  transport  mechanism 
for  this  pathway)  are  not  e;^ected  to  be  present.  In  addition,  it  is 
unlikely  that  an  onsite  residential  area  would  be  used  for 
recreational  hunting.  Therefore,  this  pathway  is  not  considered  to  be 
complete  for  future  residents  at  any  of  the  study  sites. 

•  Exposure  Pathway  11:  Consumption  of  Livestock  for  Their  Milk"!  That 
Feed  on  Vegetation  Growing  in  Contaminated  Soil  or  Consume  Cnn- 
taminated  Groundwater-In  the  future,  UMDA  sites  may  be  used  to 
raise  livestock  for  beef  or  for  dairy  uses.  These  livestock  may  graze  on 
vegetation  grown  in  contaminated  soil  or  be  watered  with  contaminated 
groundwater  originating  onsite.  Receptors  ingesting  meat  or  milk  from 
these  livestock  maybe  exposed  to  site-related  contaminants.  For  Sites  6, 
7, 29  (septic  tanks  420, 417,  419, 486,  622,  655-1,  and  655-2),  80,  and  82, 
an  "N"  is  shown  for  pathway  11,  because  neither  surface  soil  nor 
groundwater  contamination  is  considered  likely  to  be  of  concern; 
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therefore,  this  pathway  is  not  likely  to  be  complete  at  these  sites.  For 
Sites  3,  33,  44  (Location  I),  49,  58,  and  81  (Location  11),  the  "N"  code 
indicates  that  no  groundwater  samples  were  collected,  because 
groundwater  contamination  is  not  considered  to  be  of  concern;  and  the 
"S”  code  indicates  that  no  surface  soil  contaminants  of  concern  are 
identified.  The  "S"  code  at  Site  59  indicates  that  neither  soil  nor 
groundwater  contaminants  of  concern  are  identified.  Pathway  11  is 
considered  to  be  complete  at  the  remaining  sites  if  future  residents  raise 
livestock.  As  discussed  in  Section  6.1.2. 1  of  the  Baseline  RA,  future 
residents  in  this  case  also  include  farm  families  who  may  ingest  the 
livestock;  however,  this  pathway  may  not  apply  to  nonfarming  residential 
families. 

•  Exposure  Pathway  12:  Consumption  of  Crops  Irrigated  bv  Contaminated 
Groundwater  or  Grown  in  Contaminated  Soil-ln  the  future,  residents 
living  on  UMDA  sites  may  plant  gardens  and  grow  vegetables  for  home 
consumption.  At  each  of  the  UMDA  sites,  gardens  may  be  planted  in 
contaminated  soil  or  be  irrigated  with  contaminated  groundwater 
originating  onsite.  Receptors  who  ingest  garden  vegetables  may  be 
exposed  to  site-related  contaminants.  The  reasons  for  the  "N"  and  "S" 
codes  for  this  pathway  are  the  same  as  those  discussed  above  for 
pathway  11.  Pathway  12  is  considered  to  be  complete  for  future 
residents  at  the  remaining  sites.  As  discussed  in  Section  6. 1.2.1,  future 
residents  in  this  case  also  include  farm  families  who  may  grow  and 
consume  crops;  however,  this  pathway  may  not  necessarily  apply  to 
nonfarming  residential  families. 

6.2.2.2*  Future  Industrial  and  Military  Land  Use.  Table  6-5*  identifies  exposure 
pathways  that  are  considered  to  be  complete  under  the  future  industrial  and  military 
land  use  scenario.  Also  summarized  are  the  reasons  why  other  pathways  are  incom¬ 
plete  at  UMDA. 
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gravel  (a) 
4  basalt  (a) 


TABLE  6-5*  (confd) 

Summary  of  Operable  Exposure  Pathways  at  UMDA 
Future  Industrial  and  Military  Land  Use  Scenario 


Site  Nq. 
-47(a) 
-48 
49 

-50  (a) 

52 

53 

55(a) 

56 

571 

57  ii  (a) 
57  III 

58 

59 

60 

67(a) 
80 
81  1 
81  II 
82 

NOTES; 


miHIIB'  Indicates  that  exposure  pathway  is  complete  at  site. 

N  -  Sampling  was  not  performed  since  the  medium  and/or  chemical  were  not  considered  to  be  of  concern.  Therefore, 
no  data  are  available,  but  the  pathway  at  the  site  is  not  likely  to  be  complete. 

S  *  Contaminant  source  applicable  to  the  specific  pathway  has  been  shown  to  not  exist  based  on  sampling  results 
or  based  on  selection  of  chemicals  of  concern  (See  Section  3.0). 

T  -  Transport  medium  necessary  for  pathway  (e.g..  well,  for  groundwater  ingestion)  does  not  exist  at  the  site. 

(a)  •  Groundwater  data  were  grouped  as  follows  for  certain  sites  since  contamination  in  these  wells  may 
originate  from  any  site  within  the  group: 

Sites  4,  47,  67  (flood  gravel  and  basalt  aquifers) 

Sites  8. 31 
Sites  13,  57  II 
Sites  14,  38 
Sites  15,  55 

*  <  Replaces  original  Table  6>5  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

**  -  Site  at  which  followup  fieldwork  was  conducted. 
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Exposure  Pathway  1:  Dermal  Contact  With  Contaminated  Soil  ^nd  3^12: 
sequent  Dermal  Absorption-The  reasons  for  the  "N"  code  at  Sites  6, 7, 
8, 29  (septic  tanks  420, 417, 419, 486,  622,  655-1,  and  655-2),  55, 80,  and 
82,  and  followup  fieldwork  Sites  11,  26,  and  50;  and  for  the  "S  code  at 
Sites  1, 3, 10, 14, 21, 25  (Locations  I  and  H),  33, 39, 44  (Location  I),  45 
(Locations  I  and  II),  49,  56, 57  (Locations  I  and  HI),  58,  59,  60,  67,  and 
81  (Locations  I  and  11),  and  followup  fieldwork  Sites  2,  18,  36,  and  44 
(Location  H),  are  the  same  as  those  discussed  for  this  pathway  in 
Section  6.2.2.1*.  Industrial  or  military  personnel  involved  in  activities 
conducted  outdoors  at  the  remaining  sites  (marked  with  a  solid  black 
box  in  Table  6-5*)  may  contact  contaminated  surface  soil  and  dermally 
absorb  organic  soil  contaminants.  Exceptions  are  future  Oregon 
National  Guard  personnel  who  may  use  sites  in  Operable  Unit  B  for 
tank  training  exercises.  These  trainees  are  expected  to  remain  inside 
their  vehicles  and  not  come  in  contact  with  contaminated  soil  at  Sites  13, 

14,  16,  31,  32,  38,  41,  and  57  (Location  II),  or  followup  fieldwork  Sites 

15,  17,  and  19. 

Exposure  Pathway  2:  Inadvertent  Ingestion  of  Contaminated  Sojl-The 
reasons  for  the  "N"  code  at  Sites  6, 7, 29  (septic  tanks  420, 417, 419, 486, 
622,  655-1,  and  655-2),  55,  80,  and  82,  and  followup  fieldwork  Sites  11 
and  50;  and  for  the  "S"  code  at  Sites  3,  8, 33,. 44  (Location  I),  49, 58, 59, 
and  81  (Location  H)  are  the  same  as  those  discussed  for  pathway  2  in 
Section  6.2.2.1*.  Industrial  or  military  personnel  involved  in  activities 
conducted  outdoors  at  the  remaining  sites  (marked  with  a  solid  black 
box  in  Table  6-5*)  may  contact  and  incidentally  ingest  contaminated 
surface  soil.  Exceptions  are  future  Oregon  National  Guard  personnel 
who  may  use  sites  in  Operable  Unit  B  for  tank  training  exercises.  These 
trainees  are  expected  to  remain  inside  their  vehicles  and  not  come  in 
contact  with  contaminated  soil  at  Sites  13,  14, 16,  31,  32,  38,  41,  and  57 
(Location  II),  or  followup  fieldwork  Sites  15,  17,  and  19. 
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•  Exposure  Pathway  3:  Inhalation  of  Contaminated  Soil  as  Airborne 
Diist-The  reasons  for  the  "N"  code  at  Sites  6,  7,  29  (septic  tanks  420, 
417,  419,  486,  622,  655-1,  and  655-2),  55,  80,  and  82,  and  followup 
fieldwork  Sites  11  and  50;  and  for  the  "S"  code  at  Sites  3,  8,  33,  44 
(Location  I),  49,  58,  59,  and  81  (Location  H)  are  the  same  as  those 
discussed  for  pathway  2  in  Section  6^^.1*.  Industrial  or  militaiy 
personnel,  including  personnel  involved  in  tank  training  exercises  in 
Operable  Unit  B,  may  inhale  contaminated  airborne  dust  fi’om  the 
remaining  sites  (which  are  marked  with  a  solid  black  box  in  Table  6-5*). 

•  Exposure  Pathway  4:  Inhalation  of  Vapors  Volatilized  From  Soil-The 
reasons  for  the  "N"  code  at  Sites  1,  3,  4,  6,  7,  8,  9,  13,  14,  16,  25 
(Locations  I  and  H),  29  (septic  tanks  420,  417, 419, 486,  622,  655-1,  and 
655-2),  33, 35, 38, 39, 45  (Locations  I  and  H),  46, 49, 55, 57  (Locations  I, 
II,  and  m),  59,  60,  67,  80,  81  (Locations  I  and  II),  and  82,  and  followup 
fieldwork  Sites  2,  5,  11,  17,  19,  26,  and  50;  and  for  the  "S"  code  at 
Sites  10,  21,  27,  31,  32,  34,  41,  44  (Location  I),  52,  53,  56,  and  58,  and 
followup  fieldwork  Sites  12,  15,  22,  30,  36,  47,  and  48,  are  the  same  as 
those  discussed  for  pathway  4  in  Section  6.2.2.1*.  Pathway  4  is 
considered  to  be  complete  for  future  industrial  and  militaiy  personnel 
who  may  inhale  VOCs  from  site  soil  while  working  at  Site  37  and 
followup  fieldwork  Site  18“the  only  remaining  sites  (which  are  marked 
with  solid  black  boxes  in  Table  6-5*). 

The  followup  fieldwork  results  do  not  change  the  conclusions  of  the  Baseline 
RA  exposure  pathway  evaluations  for  pathways  5,  6, 7,  8,  or  9  under  future  industrial 
and  military  land  use  conditions;  therefore,  these  pathway  discussions  are  not  included 
in  this  addendum,  but  are  summarized  in  Table  6-5*. 

•  Exposure  Pathway  10;  Consumption  of  Game  That  Feed  on  Vegetation 
Growing  in  Contaminated  Soil-The  reasons  for  the  "N"  code  at  Sites  6, 
7,  29  (septic  tanks  420, 417,  419, 486,  622,  655-1,  and  655-2),  55,  80,  and 
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82,  and  followup  fieldwork  Sites  11  and  50;  and  for  the  "S"  code  at 
Sites  3, 33, 44  (Location  I),  49, 58, 59,  and  81  (Location  H)  are  the  same 
as  those  discussed  for  pathway  10  in  Section  6.2.2.1*.  An  "S"  is 
presented  for  Site  8,  because  no  contaminants  of  concern  are  identified 
in  0-  to  2-foot  soil  at  this  site.  The  code  T*  is  shown  at  all  sites  for  this 
pathway,  because  it  is  unlikely  that  the  sites  will  be  used  for  recreational 
hunting  if  they  are  developed  for  industrial  or  military  use.  Therefore, 
this  pathway  is  not  considered  to  be  complete  for  future  industrial  or 
military  persoimel  at  any  of  the  study  sites. 

•  Exposure  Pathway  11:  Consumption  of  Livestock  (or  Their  Milkl  That 
Feed  on  Vegetation  Growing  in  Contaminated  Soil  or  Consume  Con¬ 
taminated  Groundwater-For  Sites  6,  7,  29  (septic  tanks  420,  417,  419, 
486,  622, 655-1,  and  655-2),  80,  and  82,  an  "N"  is  shown  for  this  pathway, 
because  neither  surface  soil  nor  groundwater  contamination  is 
considered  to  be  of  concern.  For  Sites  3, 33, 44  (Location  I),  49, 58,  and 
81  (Location  H),  the  "N"  code  indicates  that  no  groundwater  samples 
were  collected  (because  groundwater  contamination  is  not  considered  to 
be  of  concern  at  these  sites),  and  the  "S"  code  indicates  that  no  surface 
soil  contaminants  of  concern  are  identified.  The  "S"  code  at  Site  59 
indicates  that  neither  soil  nor  groundwater  contaminants  of  concern  are 
identified.  If  the  UMDA  sites  are  developed  for  industrial  or  military 
use,  it  is  unlikely  that  they  will  also  be  used  to  raise  livestock  (a 
transport  mechanism  for  this  pathway).  Therefore,  a  'T'  is  shown  in 
Table  6-5*  for  each  site. 

•  Exposure  Pathway  12:  Consumption  of  Crops  Irrigated  bv  Contaminated 
Groundwater  or  Grown  in  Contaminated  Soil—The  reasons  for  the  "N" 
and  "S"  codes  shown  for  this  pathway  are  the  same  as  those  presented 
above  for  pathway  11.  UMDA  sites  developed  for  industrial  or  military 
use  are  unlikely  to  be  used  to  raise  crops  (a  transport  mechanism  for 
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this  pathway).  Therefore,  a  "T  is  shown  in  Table  6-5*  for  each  site 
under  these  land  uses. 


622.3*  Future  Agricultural  (Farming'!  Land  Use.  Table  6-6*  identifies  exposure 
pathways  that  are  considered  to  be  complete  under  the  future  agricultural  land  use 
scenario.  Also  summarized  are  the  reasons  why  other  pathways  are  incomplete  at 
UMDA. 

•  Exposure  Pathway  1:  Dermal  Contact  With  Contaminated  Soil  and  Sub¬ 
sequent  Dermal  Absorption--The  reasons  for  the  "N"  code  at  Sites  6, 7, 
8, 29  (septic  tanks  420, 417, 419, 486,  622, 655-1,  and  655-2),  55,  80,  and 
82,  and  followup  fieldwork  Sites  11,  26,  and  50;  and  for  the  "S"  code  at 
Sites  1, 3,  10, 14,  21,  25  (Locations  I  and  H),  33,  39,  44  (Location  I),  45 
(Locations  I  and  II),  49,  56, 57  (Locations  I  and  III),  58, 59,  60,  67,  and 
81  (Locations  I  and  n),  and  followup  fieldwork  Sites  2,  18,  36,  and  44 
(Location  U),  are  the  same  as  those  discussed  for  this  pathway  in 
Section  6.2.2.1*.  Farmers  involved  in  agricultural  activities  at  the 
remaining  sites  (marked  with  a  solid  black  box  in  Table  6-6*)  may 
contact  contaminated  surface  soil  and  dermally  absorb  organic  soil 
contaminants. 

•  Exposure  Pathway  2:  Inadvertent  Ingestion  of  Contaminated  Soil-The 
reasons  for  the  "N"  code  at  Sites  6, 7, 29  (septic  tanks  420, 417, 419, 486, 
622,  655-1,  and  655-2),  55,  80,  and  82,  and  followup  fieldwork  Sites  11 
and  50;  and  for  the  "S"  code  at  Sites  3,  8,  33, 44  (Location  I),  49,  58,  59, 
and  81  (Location  II)  are  the  same  as  those  discussed  for  pathway  2  in 
Section  6.2.2.1*.  Farmers  involved  in  agricultural  activities  at  the 
remaining  sites  (marked  with  a  solid  black  box  in  Table  6-6*)  may 
contact  and  incidentally  ingest  contaminated  surface  soil. 

•  Exposure  Pathway  3:  Inhalation  of  Contaminated  Soil  as  Airborne 
Dust-The  reasons  for  the  "N"  code  at  Sites  6,  7,  29  (septic  tanks  420, 
417,  419,  486,  622,  655-1,  and  655-2),  55,  80,  and  82,  and  followup 
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gravel  (a) 
4  basalt  (a) 


Site  No. 

27 

29  #420 
29  #417 
29  419 
29  #486 
29  #655-1 
29  #655-2 


29  #622 


TABLE  6-6*  (cont'd) 

Summary  of  Operable  Exposure  Pathways  at  UMDA 
Future  Agricultural  (Farmer)  Land  Use  Scenario 


indicates  that  exposure  pathway  is  complete  at  site. 

N  -  Sampling  was  not  performed  since  the  medium  and/or  chemical  were  not  considered  to  be  of  concern. 

Therefore,  no  data  are  available,  but  the  pathway  at  the  site  is  not  likely  to  be  complete. 

S  -  Contaminant  source  applicable  to  the  specific  pathway  has  been  shown  to  not  exist  based  on  sampling  results 
or  based  on  selection  of  chemicals  of  concern  (See  Section  3.0). 

T  -  Transport  medium  necessary  for  pathway  (e.g.,  well,  for  groundwater  ingestion)  does  not  exist  at  the  site, 

(a)  -  Groundwater  data  were  grouped  as  follows  for  certain  sites  since  contamination  in  these  wells  may 
originate  from  any  site  within  the  group: 

Sites  4, 47,  67  (flood  gravel  and  basaK  aquifers) 

Sites  8,  31 
Sites  13.  57 II 
Sites  14.  36 
Sites  15,  55 

*  -  Replaces  original  Table  6-6  in  ttie  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

**  •  Site  at  which  followup  f1eldvw>rfc  was  conducted. 
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fieldwork  Sites  11  and  50;  and  for  the  "S"  code  at  Sites  3,  8,  33,  44 
(Location  I),  49,  58,  59,  and  81  (Location  11)  are  the  same  as  those 
presented  for  pathway  2  in  Section  6.2J2.1*.  Fanners  may  inhale 
contaminated  airborne  dust  fi’om  the  remaining  sites  (marked  with  a 
solid  black  box  in  Table  6-6*)  while  performing  agricultural  work  (e.g., 
plowing  fields). 

•  Exposure  Pathway  4:  Inhalation  of  Vapors  Volatilized  From  Soil-The 
reasons  for  the  "N"  code  at  Sites  1,  3,  4,  6,  7,  8,  9,  13,  14,  16,  25 
(Locations  I  and  H),  29  (septic  tanks  420, 417,  419, 486,  622,  655-1,  and 
655-2),  33, 35, 38, 39, 45  (Locations  I  and  H),  46, 49, 55, 57  (Locations  I, 
n,  and  m),  59,  60,  67,  80,  81  (Locations  I  and  II),  and  82,  and  followup 
fieldwork  Sites  2,  5,  11,  17,  19,  26,  and  50;  and  for  the  "S"  code  at 
Sites  10,  21,  27,  31,  32,  34,  41,  44  (Location  I),  52,  53,  56,  and  58,  and 
followup  fieldwork  Sites  12,  15,  22,  30,  36,  47,  and  48,  are  the  same  as 
those  discussed  for  pathway  4  in  Section  6.2.2.1*.  Pathway  4  is 
considered  to  be  complete  for  future  farmers  who  may  inhale  VOCs 
firom  site  soil  while  working  at  Site  37  (which  is  marked  with  a  solid 
black  box  in  Table  6-6*). 

The  followup  fieldwork  results  do  not  change  the  conclusions  of  the  Baseline 
RA  exposure  pathway  evaluations  for  pathways  5,  6,  7,  8,  and  9  under  future 
agricultural  land  use  conditions;  therefore,  these  pathway  discussions  are  not  included 
in  this  addendum,  but  are  summarized  in  Table  6-6*. 

•  Exposure  Pathway  10:  Consumption  of  Game  That  Feed  on  Vegetation 
Growing  in  Contaminated  Soil-The  reasons  for  the  "N"  code  at  Sites  6, 
7, 29  (septic  tanks  420,  417, 419, 486,  622, 655-1,  and  655-2),  55,  80,  and 
82,  and  followup  fieldwork  Sites  11  and  50;  and  for  the  "S"  code  at 
Sites  3, 33, 44  (Location  I),  49, 58, 59,  and  81  (Location  H)  are  the  same 
as  those  presented  for  pathway  1  in  Section  6.2.2. 1*.  Site  8  is  marked 
with  an  "S,"  because  no  contaminants  of  concern  are  identified  in  soil  at 
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this  site.  The  code  T'  is  shown  for  all  sites  for  this  pathway,  because-if 
the  sites  are  developed  for  agricultural  use~it  is  unlikely  that  they  will 
also  be  used  for  recreational  hunting.  Therefore,  pathway  10  is  not 
considered  to  be  complete  for  future  farmers  at  any  of  the  study  sites. 

•  Exposure  Pathway  11:  Consumption  of  Livestock  for  Their  Milk')  That 
Feed  on  Vegptatinn  Growing  in  Contaminated  Soil  or  Consume  Con¬ 
taminated  Groundwater-For  Sites  6,  7,  29  (septic  tanks  420,  417,  419, 
486, 622, 655-1,  and  655-2),  80,  and  82,  an  "N"  is  shown,  for  this  pathway, 
because  neither  surface  soil  nor  groundwater  contamination  is  consid¬ 
ered  to  be  of  concern.  Pathway  11  is  not  likely  to  be  complete  at  these 
sites.  For  Sites  3,  33,  44  (Location  I),  49,  58,  and  81  (Location  II),  the 
"N"  code  indicates  that  no  groundwater  samples  were  collected,  because 
groundwater  contamination  is  not  considered  to  be  of  concern,  and  the 
"S"  code  indicates  that  no  surface  soil  contaminants  of  concern  are 
identified.  The  "S"  code  at  Site  59  indicates  that  neither  soil  nor 
groundwater  contaminants  of  concern  are  identified.  As  discussed  in 
Section  6.1.2. 1  of  the  Baseline  RA,  future  agricultural  land  use  refers 
only  to  farming  activities,  not  to  farm  families  residing  onsite  and  eating 
livestock  grown  onsite.  Farm  families  are  included  in  the  RA  as 
residents,  and  pathways  for  future  residents  (Section  6.2.2.1*)  apply  to 
them.  A  T’  is  shown  in  Table  6-6*  for  each  site,  and  pathway  11  is  not 
complete  for  any  site  under  future  agricultural  land  use  conditions. 

•  Exposure  Pathway  12:  Consumption  of  Crops  Irrigated  bv  Contaminated 
Groundwater  or  Grown  in  Contaminated  Soil-The  reasons  for  the  "N" 
and  "S"  codes  shown  for  this  pathway  are  the  same  as  those  discussed 
above  for  pathway  11.  As  discussed  in  Section  6.1.2.1  of  the  Baseline 
RA,  future  agricultural  land  use  refers  only  to  farming  activities,  not  to 
farm  families  residing  onsite  and  eating  crops  grown  onsite.  Farm 
families  are  considered  to  be  residents,  and  pathways  for  future  residents 
(Section  6.2.2.1*)  apply  to  them.  Therefore,  a 'T'  is  shown  in  Table  6-6* 
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for  each  site,  and  this  pathway  is  not  complete  for  any  site  under  future 
agricultural  land  use  conditions. 

6.2.2A*  Future  Recreational  (Hunting^  Land  Use.  Table  6-7*  identifies  exposure 
pathways  that  are  considered  to  be  complete  imder  the  future  hunting  land  use 
scenario.  Also  summarized  are  the  reasons  why  other  pathways  are  incomplete. 

•  Exposure  Pathway  1:  Dermal  Contact  With  Contaminated  Soil  and  Sub¬ 
sequent  Dermal  Absorotion-The  reasons  for  the  "N"  code  at  Sites  6, 7, 
8,  29  (septic  tanks  420,  417,  419,  486,  622,  655-1,  and  655-2),  55,  80, 
and  82,  and  followup  fieldwork  Sites  11, 26,  and  50;  and  for  the  "S"  code 
at  Sites  1,  3,  10,  14,  21,  25  (Locations  I  and  II),  33,  39,  44  (Location  I), 
45  (Locations  I  and  H),  49,  56,  57  (Locations  I  and  HI),  58,  59,  60,  67, 
and  81  (Locations  I  and  11),  and  followup  fieldwork  Sites  2,  18,  26,  36, 
and  44  (Location  n),  are  the  same  as  those  discussed  for  this  pathway 
in  Section  6.2.2.1*.  Hunters  tracking  game  on  the  remaining  sites 
(marked  with  a  solid  black  box  in  Table  6-7*)  may  contact  contaminated 
surface  soil  and  dermally  absorb  organic  soil  contaminants. 

•  Exposure  Pathway  2:  Inadvertent  Ingestion  of  Contaminated  Soil-The 
reasons  for  the  "N"  code  at  Sites  6, 7, 29  (septic  tanks  420, 417, 419, 486, 
622,  655-1,  and  655-2),  55,  80,  and  82,  and  followup  fieldwork  Sites  11 
and  50;  and  for  the  "S"  code  at  Sites  3,  8, 33, 44  (Location  I),  49, 58, 59, 
and  81  (Location  11)  are  the  same  as  those  discussed  for  pathway  2  in 
Section  6.2.2.1*.  Hunters  tracking  game  on  the  remaining  sites  (marked 
with  a  solid  black  box  in  Table  6-7*)  may  contact  and  incidentally  ingest 
contaminated  surface  soil. 

•  Exposure  Pathway  3:  Inhalation  of  Contaminated  Soil  as  Airborne 
Dust-The  reasons  for  the  "N"  code  at  Sites  6,  7,  29  (septic  tanks  420, 
417,  419,  486,  622,  655-1,  and  655-2),  55,  80,  and  82,  and  followup 
fieldwork  Sites  11  and  50;  and  for  the  "S"  code  at  Sites  3,  8,  33,  44 
(Location  I),  49,  58,  59,  and  81  (Location  II)  are  the  same  as  those 
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>551 


gravel  (a) 
4  basalt  (a) 


2 


29  #420 
29  #417 
29  419 
29  #486 
29  #655-1 
29  #655-2 


29  #622 


TABLE  6-7*  (cont'd) 

Summary  of  Operable  Exposure  Pathways  at  UMDA 
Future  Recreational  (Hunter)  Land  Use  Scenario 


EXPOSURE  PATHWAY  NUMBERS  (SEE  TABLE  6-1) 


Site  No. 
*•47  (a) 
-48 
49 

-50  (a) 

52 

53 

55  (a) 

56 

57  I 

57  II  (a) 
57  111 

58 

59 

60 

67(a) 

80 

81  I 
81  II 

82 

NOTES: 


a 


la 


n 


12 


|-  Indicates  that  exposure  pathway  is  complete  at  site. 

N  -  Sampling  was  not  performed  since  the  medium  and/or  chemical  were  not  considered  to  be  of  concern.  Therefore. 

no  data  are  available,  but  the  pathway  at  the  site  is  not  likely  to  be  complete. 

S  -  Contaminant  source  applicable  to  the  specific  pathway  has  been  shown  to  not  exist  based  on  sampling  results 
or  based  on  selection  of  chemicals  of  concern  (See  Section  3.0). 

T  •  Transport  medium  necessary  for  pathway  (e.g.,  welt,  for  groundwater  ingestion)  does  not  exist  at  the  site. 

(a)  -  Groundwater  data  were  grouped  as  follows  for  certain  sites  since  contamination  in  these  wells  may 
originate  from  any  site  within  the  group: 

Sites  4, 47, 67  (flood  gravel  and  basalt  aquifers) 

Sites  8. 31 
Sites  13.  57 II 
Sites  14.  38 
Sites  15.  55 

*  -  Replaces  original  Table  6-7  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

**  -  Site  at  which  followup  fieldwork  was  conducted. 
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discussed  for  pathway  2  in  Section  62.2.1*.  Hunters  may  inhale 
contaminated  airborne  dust  from  the  remaining  sites  (marked  with  a 
solid  black  box  in  Table  6-7*)  while  walking  on  the  grounds. 

•  Exposure  Pathway  4:  Inhalation  of  Vapors  Volatilized  From  Soil-The 
reasons  for  the  "N"  code  at  Sites  1,  3,  4,  6,  7,  8,  9,  13,  14,  16,  25 
(Locations  I  and  H),  29  (septic  tanks  420, 417, 419, 486,  622,  655-1,  and 
655-2),  33,  35,  38,  39,  45  (Locations  I  and  H),  46,  49,  55,  57  (Locations 
I,  n,  and  ni),  59,  60,  67,  80,  81  (Locations  I  and  II),  and  82,  and 
followup  fieldwork  Sites  2, 5, 11, 17, 19, 26,  and  50;  and  for  the  "S"  code 
at  Sites  10, 21,  27, 31, 32, 34,  41, 44  (Location  I),  52, 53, 56,  and  58,  and 
followup  fieldwork  Sites  12, 15,  22,  30,  36,  44  (Location  H),  47,  and  48, 
are  the  same  as  those  discussed  for  pathway  4  in  Section  6.2.2.1*. 
Pathway  4  is  considered  to  be  complete  for  future  hunters  who  may 
inhale  VOCs  from  site  soil  while  working  at  Site  37  and  followup 
fieldwork  Site  18  (which  are  marked  with  solid  black  boxes  in 
Table  6-7*). 

The  followup  fieldwork  results  do  not  change  the  conclusions  of  the  Baseline 
RA  e3q)osure  pathway  evaluations  for  pathways  5,  6,  7,  8,  and  9  under  future 
recreational  land  use  conditions;  therefore,  these  pathway  discussions  are  not  included 
in  this  addendum,  but  are  summarized  in  Table  6-1*. 

•  Exposure  Pathway  10:  Consumption  of  Game  That  Feed  on  Vegetation 
Growing  in  Contaminated  Soil-The  reasons  for  the  "N"  code  at  Sites  6, 
7,  29  (septic  tanks  420,  417, 419, 486,  622,  655-1,  and  655-2),  55,  80,  and 
82,  and  followup  fieldwork  Sites  11  and  50;  and  for  the  "S"  code  at 
Sites  3, 33, 44  (Location  I),  49, 58, 59,  and  81  (Location  H)  are  the  same 
as  those  presented  for  pathway  1  in  Section  6.2.2.1*.  An  "S"  is  presented 
for  Site  8,  because  no  contaminants  of  concern  are  identified  in  soil. 
Hunters  are  the  population  expected  to  consume  game  hunted  and  killed 
onsite.  Because  these  game  may  have  ingested  vegetation  grown  in 
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contaminated  soil,  this  pathway  is  complete  for  hunters  at  the  sites 
marked  with  a  solid  black  box  in  Table  6-7*. 

•  Exposure  Pathway  11:  Consumption  of  Livestock  (or  Their  Milk^  That 
Feed  on  Vegetation  Growing  in  Contaminated  Soil  or  Consume  CoO: 
taminflted  Groundwater-For  Sites  6,  7,  29  (septic  tanks  420,  417,  419, 
486, 622, 655-1,  and  655-2),  80,  and  82,  an  "N"  is  shown  for  this  pathway, 
because  neither  surface  soil  nor  groundwater  contamination  is  consid¬ 
ered  to  be  of  concern;  therefore,  pathway  11  is  not  likely  to  be  complete 
at  these  sites.  For  Sites  3,  33,  44  (Location  I),  49,  58,  and  81  (Location 
n),  the  "N"  code  indicates  that  no  groundwater  samples  were  collected, 
because  groundwater  contamination  is  not  considered  to  be  of  concern 
at  these  sites;  and  the  "S”  code  indicates  that  no  surface  soil 
contaminants  of  concern  are  identified.  The  "S"  code  at  Site  59  indicates 
that  neither  soil  nor  groundwater  contaminants  of  concern  are  identified. 
If  UMDA  is  developed  for  hunting  purposes,  livestock  (a  transport 
tnechanism  for  this  pathway)  are  not  likely  to  be  present;  therefore,  a 
T'  is  presented  in  Table  6-7*  for  each  site.  Pathway  11  is  not  complete 
for  any  site  under  future  recreational  land  use  conditions. 

•  Exposure  Pathway  12:  Consumption  of  Crops  Irrigated  bv  Contaminateil 
nrnnndwater  or  Grown  in  Contaminated  Soil— The  reasons  for  the  "N" 
and  ”S"  codes  shown  for  this  pathway  are  the  same  as  those  presented 
above  for  pathway  11.  If  UMDA  is  developed  for  hunting  purposes, 
crops  (a  transport  mechanism  for  this  pathway)  are  not  likely  to  be 
present;  therefore,  hunters  will  not  eat  crops  grown  onsite,  and  a  T'  is 
presented  in  Table  6-7*  for  each  site.  This  pathway  is  not  complete  for 
any  site  under  future  recreational  land  use  conditions. 

6.2.2.5*  Future  Construction  Land  Use.  Table  6-8*  identifies  exposure  pathways  that 
are  considered  to  be  complete  under  the  future  construction  land  use  scenario.  Also 
summarized  are  the  reasons  why  other  pathways  are  incomplete.  This  land  use 
scenario  differs  from  the  other  future  land  uses  in  that  construction  workers  may 
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TABLE  6-8* 

Summary  of  Operable  Exposure  Pathways  at  UMDA 
Future  Construction  Land  Use  Scenario 


TABLE  6-8*  (cont’d) 

Summary  of  Operable  Exposure  Pathways  at  UMDA 
Future  Construction  Land  Use  Scenario 


TABLE  6-8*  (confd) 

Summary  of  Operable  Exposure  Pathways  at  UMDA 
Future  Construction  Land  Use  Scenario 


mUK  -  IndicatM  that  axpotura  pathway  is  eomplata  at  aita. 

M  -  Sampling  was  not  ptrfofmad  sinca  tha  madium  and/or  chamical  wara  not  contidar ad  to  ba  of  concarn.  Tharafora, 
no  data  ara  avaitabla,  but  tha  pathway  at  tha  sita  is  not  likaiy  to  ba  eomplata. 

S  —  Contaminant  sourca  applicabla  to  tha  spacific  pathway  has  bean  shown  to  not  axist  based  on  sampling  rastits 
or  based  on  salact'on  of  chemicals  of  concern  (See  Section  3.0). 

T  -  Transport  medium  necessary  for  pathway  (a.g.,  wall,  for  groundwater  ingestion)  does  not  axist  at  tha  sita. 

(a)  -  Groundwater  data  wara  grouped  as  follows  for  certain  sites  since  contamination  in  these  wells  may 
originate  from  any  site  within  the  group; 

Sites  4, 47.  67  (flood  gravel  and  basalt  aquifer^ 

Sites  8. 31 
Sites  13. 57 1) 

Sites  14, 38 
Sites  15,  55 

*  —  Replaces  original  Table  6^*8  in  tha  Final  Baseline  RA;  Dames  8  Moore.  1992a« 
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contact  both  surface  and  subsurface  soil.  (Other  future  populations  are  expected  to 
encounter  only  surface  soil.)  The  foundations  of  homes  and  other  buildings  that  may 
be  built  are  assumed  to  be  dug  no  deeper  than  10  feet.  Soil-related  pathways  for 
construction  workers  consider  contamination  at  depths  from  0  to  10  feet. 

•  Exposure  Pathway  1:  Dermal  Contact  With  Contaminated  Soil  and  Sub¬ 
sequent  Dermal  Absorotion-At  followup  fieldwork  Site  11,  an  "N"  is 
shown  in  Table  6-8*,  because  soil  contamination  is  not  expected  to  be 
of  concern  at  this  site,  no  soil  samples  were  collected,  and  the  pathway 
is  not  likely  to  be  complete.  An  "N"  is  shown  for  Sites  6  and  29  (septic 
tank  420),  because  soil  contamination  with  organic  chemicals  is  not 
expected,  organics  are  not  included  as  analytes,  and  the  pathway  is  not 
likely  to  be  complete.  According  to  EPA  Region  X  guidelines  (USEPA, 
1991b),  quantitative  information  on  dermal  absorption  of  inorganics 
from  soil  is  not  available,  and  dermal  absorption  of  inprganics  is 
assumed  to  be  negligible  (USEPA,  1991c).  Therefore,  an  "S"  code  is 
shown  for  pathway  1  at  those  sites  with  only  inorganic  contaminants  of 
concern  in  soil  (i.e..  Sites  1,  8,  10,  14,  21,  25  (Locations  I  and  11),  29 
(septic  tanks  417  and  419),  39,  45  (Locations  I  and  11),  56,  60,  67,  and 
81  (Location  I),  and  followup  fieldwork  Sites  2, 26,  and  36).  At  Sites  3, 
7, 29  (septic  tanks  486  and  655-2),  33, 44  (Location  I),  49,  58, 59,  80,  81 
(Location  II),  and  82,  and  followup  fieldwork  Sites  44  (Location  II)  and 
50,  no  inorganic  or  organic  contaminants  of  concern  are  identified  in  soil 
that  would  be  contacted  by  future  construction  workers,  and  an  "S"  is 
presented  in  Table  6-8*.  An  "S"  is  presented  for  Sites  29  (septic 
tank  655-1)  and  57  (Location  I),  because  dermal  absorption  of  the 
contaminants  of  concern  is  considered  to  be  negligible.  Workers 
involved  in  construction  activities  at  the  remaining  sites  (marked  with  a 
solid  black  box  in  Table  6-8*)  may  contact  contaminated  surface  and 
subsurface  soil  and  dermally  absorb  organic  soil  contaminants. 
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no  VOCs  are  identified  as  contaminants  of  concern  in  surface  or 
subsurface  soil  samples;  therefore,  an  "S"  is  presented  for  pathway  4. 
Pathway  4  is  considered  to  be  complete  for  future  construction  workers 
who  may  inhale  VOCs  from  site  soil  while  working  at  the  remaining 
sites  (marked  with  a  solid  black  box  in  Table  6-8  •). 

The  followup  fieldwork  results  do  not  change  the  conclusions  of  the  Baseline 
RA  exposure  pathway  evaluations  for  pathways  5,  6,  7,  8,  and  9  under  future 
construction  land  use  conditions;  therefore,  these  pathway  discussions  are  not  included 
in  this  addendum,  but  are  summarized  in  Table  6-8*. 

•  Exposure  Pathway  10:  Consumption  of  Game  That  Feed  on  Vegetation 
Growing  in  rnntaminated  Soil-The  reasons  'for  the  "N”  code  at  followup 
fieldwork  Site  11;  and  for  the  "S"  code  at  Sites  3, 7, 29  (septic  tanks  420, 
486,  and  655-2),  33, 44  (Location  I),  49, 58,  59,  80,  81  (Location  H),  and 
82,  and  followup  fieldwork  Site  50,  are  the  same  as  those  discussed 
above  for  pathway  1.  The  code  T"  is  used  for  all  sites  for  this  pathway, 
because  it  is  unlikely  that  construction  workers  will  hunt  on  the  sites. 
Therefore,  a  transport  mechanism  does  not  exist,  and  pathway  10  is  not 
considered  to  be  complete  for  future  construction  workers  at  any  of  the 
study  sites. 

•  Exposure  Pathway  11:  Consumption  of  Livestock  (or  Their  Milk)  That 
Feed  on  Vegetation  Growing  in  Contaminated  Soil  or  Consume  Con¬ 
taminated  Groundwater--At  Sites  3,  7,  29  (septic  tanks  420,  486,  and 
655-2),  33,  44  (Location  I),  49,  58,  80,  81  (Location  II),  and  82,  "N"  and 
"S"  codes  are  shown,  because  groundwater  was  not  sampled,  and  no 
contaminants  of  concern  are  identified  in  soil  at  these  sites.  An  S  is 
presented  for  Site  59,  because  neither  soil  nor  groundwater  contaminants 
of  concern  are  identified.  The  code  "T"  is  shown  for  all  sites  for  this 
pathway,  because  a  transport  mechanism  (cattle)  does  not  exist,  and  the 
pathway  is  not  considered  to  be  complete  for  future  construction  workers 
at  any  of  the  study  sites. 
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•  Exposure  Pathway  12:  Consumption  of  Crops  Irrigated  bv  Contaminated 
Groundwater  or  Grown  in  Contaminated  Soil-The  reasons  for  the  "N" 
and  "S"  codes  are  the  same  as  those  discussed  above  for  pathway  11. 
The  code  "T*  is  shown  for  all  sites  for  this  pathway,  because  a  transport 
mechanism  (crops)  does  not  exist,  and  the  pathway  is  not  considered  to 
be  complete  for  future  construction  workers  at  any  of  the  study  sites. 

6.3*  SELECTION  OF  EXPOSURE  PATHWAYS  TO  BE  OUANTIFffiD  AT 
UMDA 

According  to  Risk  Assessment  Guidance  for  Superfund  (RAGS;  USEPA, 
1989b),  each  potential  complete  exposure  pathway  may  not  necessarily  require 
quantification  if  there  is  sound  justification  to  eliminate  it  from  detailed  analysis. 
Such  justification  may  be  based  on  one  of  the  following:  (1)  the  resulting  exposure 
is  much  less  than  that  fi:om  another  pathway  involving  the  same  medium  at  the  same 
exposure  point;  (2)  the  potential  magnitude  of  exposure  is  low;  or  (3)  the  probability 
of  the  exposure  occurring  is  very  low,  and  the  risks  associated  with  the  occurrence  are 
not  high. 

The  selection  of  exposure  pathways  to  be  quantified  under  the  current  and 
future  land  use  scenarios  is  discussed  in  Sections  63.1*  and  632*,  respectively. 
Tables  6-9*  and  6-10*  summarize  operable  pathways,  selected  for  quantitative 
evaluation  and  also  provide  the  justification  for  excluding  certain  pathways  from 
quantification  under  the  current  and  future  land  use  scenarios,  respectively.  The 
matrix  approach  used  to  identify  operable  pathways  that  are  quantitatively  evaluated 
is  described  in  Section  6.3  of  the  Baseline  RA. 

6.3.1*  Current  Land  Use  Scenario 

For  current  onsite  receptors,  pathways  1,  2,  3,  and  4  are  complete  at  one  or 
more  UMDA  sites.  Although  operable  at  Sites  37  and  46,  and  followup  fieldwork  Site 
22,  under  current  land  use  conditions,  pathway  1  is  not  selected  for  quantitative 
evaluation  and  is  marked  with  a  "D"  in  Table  6-9*,  because  dermal  absorption  data 
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TABLE  6-9* 

Evaluation  of  Quantification  of  Operable  Exposure  Pathways  at  UMDA 
Current  Land  Use  Scenario 


EXPOSURE  PATHWAY  NUMBERS  (SEE  TABLE  6-1 


TABLE  6-9*  (confd) 

Evaluation  of  Quantification  of  Operable  Exposure  Pathways  at  UMDA 
Current  Land  Use  Scenario 


EXPOSURE  PATHWAY  NUMBERS  (SEE  TABLE  6-1) 


TABLE  6-9*  (cont'd) 

Evaluation  of  Quantification  of  Operable  Exposure  Pathways  at  UMDA 
Current  Land  Use  Scenario 


NOiaS: 

IndicAtM  that  tha  axpotura  pathway  will  ba  quantiTiad  for  tha  ait». 

I  -  Tha  pathway  is  incomplata  for  tha  raasons  ir^dicatad  in  Tabla  6-2. 

M  -  Tha  pathway  is  axcludad  from  quantification  baeausa  tha  potantial  magnituda  of 
axposura  is  small  and  associatad  risks  ara  tow. 

A  -  Tha  pathway  is  axcludad  from  quantification  baeausa  tha  axpactad  axposura  and  risks  ara 

much  lass  than  from  another  pathway  involving  tha  sama  medium  and  axposura  point 
D  -  Pathways  axcludad,  because  data  on  dermal  absorption  of  all  contaminants  of  concern  from  soil 

aranotavailsbla. 


(a)  -  Groundwater  data  ware  grouped  as  follows  for  certain  sites  since  contamination  in  these  walls  may 
originate  from  any  site  within  tha  group: 

Sites  4. 47. 67  (flood  gravel  and  basalt  aquifers) 

Sites  8. 31 
Sites  13. 57  U 
Sites  14. 38 
Sties  15. 55 


*  —  Replaces  origirwtl  Tabla  6--9  in  tha  Final  Baseline  RA:  Dames  &  Moore.  1992a. 
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TABLE6-10*(cont’d) 

Evaluation  of  Quantification  of  Operable  Exposure  Pathways  at  UMOA 
Future  Residential  Land  Use  Scenario 


_ _ EXPOSURE  PATHWAY  NUMBERS  (SEE  TABLE  6-1) _ _ 

Sif  tto.  123iSSZS  S13  1L13 


IndicatM  that  tht  axposura  pathway  will  bt  quantifitd  for  tha  aita. 

I  Tha  pathway  is  incomplata  for  tha  raasons  indicatad  in  Tabla  6-2. 

M  -  Tha  pathway  Is  axcludad  from  quantification  bacausa  tha  potantial  magnituda  of 
axposura  is  small  and  associatad  risks  ara  low. 

A  -  Tha  pathway  is  axcludad  from  quantification  bacausa  tha  axpactad  axposura  and  risks  ara 

much  lass  than  from  another  pathway  involving  tha  sama  medium  and  axposura  point 
0  -  Pathway  axcludad  bacausa  data  on  dermal  absorption  of  alt  contaminants  of  concern  from  soil 
ara  not  availsbia. 

(a)  -  Groundwater  data  ware  grouped  as  follows  for  certain  sites  since  contamination  in  these  walls  may 
originate  from  any  site  within  tha  group: 

Sites  4,  47,  67  (flood  gravel  and  basalt  aquifers) 

Sites  8. 31 
Sites  13. 57 11 
Sites  14, 38 
Sties  15. 55 

*  -  Replaces  origirml  Table  6-10  in  the  Final  Baseline  RA;  Dames  &  Moore.  1092a. 
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are  not  available  for  the  organic  contaminants  of  concern  in  soil  at  these  sites  (i.e.,  for 
tetrachloroethylene  and  bis(2-ethylhe)q^l)phthalate  at  Site  37,  PAHs  at  Site  46,  and 
pesticides  at  Site  22). 

Pathway  2  is  selected  for  quantitative  evaluation  for  onsite  receptors  at  all  sites 
at  which  it  is  complete-Sites  37,  46,  and  60,  and  followup  fieldwork  Site  22. 

Pathway  3  is  quantitatively  evaluated  for  offsite  receptors  located  east  of 
UMDA,  in  the  predominant  downwind  direction,  and  west  of  UMDA,  near  dust- 
generating  operations  in  the  ADA  Area.  With  the  exception  of  followup  fieldwork 
Sites  2, 12,  and  44  (Location  H),  pathway  3  is  selected  for  quantitative  evaluation  for 
onsite  receptors  at  all  sites  at  which  it  is  complete-Sites  1,  4,  9,  10,  16,  21,  25 
(Locations  I  and  H),  27,  31,  32  (Locations  I  and  H),  37,  38,  39,  41,  45  (Buildings  612 
and  617),  46,  52,  53,  57  (Locations  I,  H,  and  HI),  60,  67,  and  81  (Location  I),  and 
followup  fieldwork  Sites  5, 15, 18, 19, 22,  26, 36,  and  47.  This  pathway  is  not  selected 
for  quantitative  evaluation  and  is  marked  with  an  "M"  at  Sites  2, 12,  and  44  (Location 
n),  because  these  sites  are  small  areas  located  far  fi-om  any  receptors,  with  generally 
low  levels  of  detected  contaminants.  The  potential  magnitude  of  an  onsite  receptor’s 
exposure  to  contamination  firom  these  sites  via  pathway  3  is  considered  to  be  small, 
and  the  associated  risks  are  low. 

Although  operable  at  Site  37  and  followup  fieldwork  Site  18  under  current  land 
use  conditions,  pathway  4  is  not  selected  for  quantitative  evaluation  and  is  marked 
with  an  "M"  and  an  "A"  in  Table  6-9*,  because:  (1)  only  two  VOAs  (tetrachloro¬ 
ethylene  at  Site  37  and  1,1,1-trichloroethane  at  Site  18)  are  identified  as  contaminants 
of  concern  in  soil;  (2)  the  95  percent  UCL  concentrations  of  these  VOAs  are  very  low 
(e.g.,  0.005  milligram  per  kilogram  (mg/kg)  for  tetrachloroethylene,  compared  to  a 
detection  limit  of  0.006  mg/kg;  and  0.007  mg/kg  for  1,1,1-trichloroethane,  compared 
to  a  detection  limit  of  0.004  mg/kg);  and  (3)  the  risks  and  hazards  associated  with 
pathway  4  are  likely  to  be  much  lower  than  those  for  the  other  three  soil  exposure 
pathways  (pathways  1, 2,  and  3),  which  are  quantified  for  applicable  current  land  use 
scenarios. 
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As  discussed  in  Section  6.2.1.13*,  though  the  ingestion  of  apples  from  an 
orchard  that  may  have  received  airborne  dust  from  contaminated  soil  at  the 
installation  may  be  a  complete  pathway  under  current  land  use  conditions,  the 
likelihood  of  this  pathway  being  complete  is  low.  In  addition,  the  risks  and  hazards 
associated  with  the  indirect  pathway  of  ingestion  of  apples  are  likely  to  be  much  lower 
than  those  for  the  other  three  direct  soil  exposure  pathways  (pathways  1,  2,  and  3), 
which  are  quantified  for  applicable  current  land  use  scenarios.  Therefore,  this 
pathway  is  not  selected  for  quantitative  evaluation. 

fri  summary,  the  following  operable  pathways  are  quantified  under  current  land 
use  conditions: 

•  Pathway  2-Inadvertent  ingestion  of  contaminated  soil. 

For  the  DRMO  employee  at  followup  fieldwork  Site  22,  workers  near 
the  SW  warehouse  area  at  Sites  37  and  46,  and  target  range  users  at 
Site  60. 

•  Pathway  3~Inhalation  of  contaminated  soil  as  airborne  dust. 

For  receptors  and  sites  listed  above. 

6.3.2*  Future  Land  Use  Scenario 

Of  the  possible  future  land  uses  discussed  in  Section  6.1.2  of  the  Baseline  RA 
(i.e.,  residential,  light  industrial,  military,  construction,  agricultural,  and  recreational), 
residential  use  is  expected  to  yield  the  highest  exposures  because  of  the  long  exposure 
frequency  and  duration  for  this  population.  Under  the  future  residential  land  use 
scenario,  if  none  of  the  pathways  evaluated  or  their  combinations  present  a  risk  in 
excess  of  lE-06  or  a  hazard  index  in  excess  of  1  for  a  particular  site,  the  risks  and 
hazards  for  less  conservative  land  use  scenarios  (i.e.,  industrial,  military,  agricultural, 
recreational,  and  construction)  are  not  expected  to  exceed  these  levels.  Therefore,  as 
discussed  in  Section  6.3.2.1*,  the  future  residential  land  use  scenario  is  selected  for 
quantification  at  all  applicable  sites. 
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The  assumption  that  the  residential  scenario  is  the  most  conservative  and, 
therefore,  the  appropriate  scenario  to  consider  when  estimating  risks  and  hazards  is 
verified  in  the  Baseline  RA  (Section  6.32.2)  by  estimating  risks  and  hazards  for  other 
potential  future  land  uses  (i.e.,  military,  industrial,  recreational,  construction,  agricul¬ 
tural)  at  one  site-Site  31. 

The  only  future  nonresidential  scenario  to  be  quantitatively  evaluated  (except 
for  Site  31  in  the  Baseline  RA,  as  discussed  above)  is  future  military  use  by  Oregon 
National  Guard  persormel  who  may  use  sites  in  Operable  Unit  B  for  tank  training 
exercises  (Section  6.12.1  of  the  Baseline  RA).  As  discussed  in  Section  6.2.2.2  ,  only 
pathway  3  (inhalation  of  contaminated  soil  as  airborne  dust)  is  considered  to  be 
complete  for  this  future  land  use  scenario.  Pathway  3  is  quantitatively  evaluated  for 
fixture  military  personnel  at  each  Operable  Unit  B  followup  fieldwork  site  at  which  it 
is  complete  (i.e..  Sites  15, 17,  18,  and  19). 

632.1*  Future  Residential  Land  Use  Scenario.  Table  6-10*  lists  by  site  those 
operable  pathways  to  be  quantitatively  evaluated  under  the  future  residential  land  use 
scenario.  For  future  residents,  the  following  seven  pathways  are  quantitatively  evaluat¬ 
ed  at  every  followup  fieldwork  site  where  they  are  complete  (i.e.,  those  marked  with 
a  solid  black  box  in  Table  6-10*): 

•  Pathway  l~Dermal  contact  with  contaminated  soil  and  subsequent 
dermal  absorption. 

•  Pathway  2— Inadvertent  ingestion  of  contaminated  soil. 

•  Pathway  3-Inhalation  of  contaminated  soil  as  airborne  dust. 

•  Pathway  5-Ingestion  of  contaminated  drinking  water. 

•  Pathway  6-Inhalation  of  VOCs  emitted  from  groundwater  during 
showering. 

•  Pathway  7-Direct  contact  with  contaminated  groundwater  during 
showering,  with  subsequent  dermal  absorption  of  contaminants. 
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•  Pathway  12--Consumption  of  crops  irrigated  by  contaminated 
groundwater  or  grown  in  contaminated  soil. 

These  are  the  most  conservative  pathways  (i.e.,  most  likely  to  drive  a  risk  or  hazard). 
Pathway  11  is  quantitatively  evaluated  for  Site  31,  as  discussed  in  Section  6.32.2  of  the 
Baseline  RA. 

Although  operable  at  Sites  27, 34, 35, 37, 41, 46,  and  53,  and  followup  fieldwork 
Sites  12, 18,  22, 30,  and  48,  under  future  residential  land  use  conditions,  pathway  1  is 
not  selected  for  quantitative  evaluation  and  is  marked  with  a  "D”  in  Table  6-10*, 
because  dermal  absorption  data  are  not  available  for  the  organic  contaminants  of 
concern  in  soil  at  these  sites. 

Although  pathway  4  is  operable  at  Site  37  and  followup  fieldwork  Site  18  under 
the  future  residential  land  use  scenario,  it  is  not  selected  for  quantitative  evaluation 
and  is  marked  with  an  "M"  and  an  "A"  in  Table  6-10*,  because:  (1)  only  two  VO  As 
(tetrachloroethylene  at  Site  37  and  1,1,1-trichIoroethane  at  Site  18)  are  identified  as 
contaminants  of  concern  in  soil;  (2)  the  95  percent  UCL  concentrations  of  these 
VOAs  are  very  low  (e.g.,  0.005  mg/kg  for  tetrachloroethylene,  compared  to  a  detec¬ 
tion  limit  of  0.006  mg/kg;  and  0.007  mg/kg  for  1,1,1-trichloroethane,  compared  to  a 
detection  limit  of  0.004  mg/kg);  and  (3)  the  risks  and  hazards  associated  with  pathway 
4  are  likely  to  be  much  lower  than  for  the  other  three  soil  exposure  pathways 
(pathways  1,  2,  and  3),  which  are  quantified  for  future  residents. 

Although  operable  at  Sites  4, 8, 31,  and  67,  and  followup  fieldwork  Sites  11, 12, 
19, 47,  and  50,  pathway  8  (dermal  absorption  of  contaminants  in  groundwater  during 
nonshowering  use)  is  not  selected  for  quantitative  evaluation  and  is  marked  with  an 
"A"  in  Table  6-10*..  The  exposures  and  risks/hazards  are  expected  to  be  much  less  for  . 
pathway  8  than  for  pathway  7  (direct  contact  with  contaminated  groundwater  during 
showering,  with  subsequent  dermal  absorption  of  contaminants),  which  is  being 
quantified. 
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Pathway  9  (inhalation  of  vapors  during  nonshowering  use  of  groundwater)- 
though  operable  at  Sites  4  (flood  gravel  aquifer),  8, 31,  and  67,  and  followup  fieldwork 
Site  47--is  not  selected  for  quantitative  evaluation  and  is  marked  with  an  "A"  in 
Table  6-10*.  The  exposures  and  risks/hazards  are  expected  to  be  much  less  for 
pathway  9  than  for  pathway  6  (inhalation  of  VOCs  emitted  from  groundwater  during 
showering),  which  is  being  quantitatively  evaluated. 

Pathway  10  (consumption  of  game  that  feed  on  vegetation  growing  in 
contaminated  soil)  is  not  complete  for  any  sites  under  the  future  residential  land  use 
scenario. 

Although  operable  at  Sites  1, 4,  8,  9, 10, 13, 14, 16, 21,  25  (Locations  I  and  II), 
27, 32  (Locations  I  and  11),  34,  35,  37,  38,  39,  41,  45  (Buildings  612  and  617),  46,  52, 
53,  55,  56,  57  (Locations  I,  H,  and  IH),  60,  67,  and  81  (Location  I),  and  the  16 
followup  fieldwork  sites,  pathway  11  (consumption  of  livestock  or  their  milk  that  feed 
on  vegetation  growing  in  contaminated  soil  and/or  consume  contaminated 
groundwater)  is  not  selected  for  quantitative  evaluation  and  is  marked  with  an  "A"  in 
Table  6-10*.  The  exposures  and  risks/hazards  are  expected  to  be  much  less  for 
pathway  11  than  for  other  pathways  involving  the  same  media  and  e)q)osure  point. 
Pathway  11  is  quantitatively  evaluated  for  Site  31,  which  (as  discussed  above) 
underwent  comprehensive  analysis  in  Section  6.3 .2.2  of  the  Baseline  RA 

6.4*  METHODOLOrrY  TO  QUANTIFY  SELECTED  EXPOSURE  PATHWAYS 

Although  unchanged  from  the  Final  Baseline  RA,  tables  summarizing  the 
quantitative  details  needed  to  calculate  intakes  of  contaminants  by  each  of  the 
exposure  pathways  quantitatively  evaluated  in  this  addendum  are  repeated  herein  for 
informational  purposes  (i.e..  Tables  6-11*,  6-12*,  6-13*,  6-14*,  6-15*,  6-16*,  6-21*,  and 
6-23*). 
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Description: 

Bcposure  Point 
Concentration: 

Absorbed  Dose 
Formuia: 


Parameter  Defini¬ 
tions  and  Units: 


Assumptions 

fMdmtisl: 


Liohtinduftftel: 


Military: 


TABLE  6-11* 

Quantitative  Summary  of  Exposure  Pathway  1 
Future  Land  Use  Scenario 


Direct  contact  with  contamkwtad  coil  and  wbMquont  dormal  abcorption  of  eontaminantc. 


96  parcam  uppar  eonfidanca  limit  on  tha  artthmatie  maan  ehamieal  coneantration. 


Abcorbad  Ooaa  ■  CSxCFxSAxCRx  ABSxEFxEO 
BWxAT 


Abcorbad  Doaa  (mg/kQ-day) 

CS  ■  Bcpocura  point  chemical  concentration  in  coil  (mgykg) 
CF  m  Convarcion  factor  (kg/mg) 

8A  ■  Skin  curfaea  area  avaitabla  for  contact  (cm2/day) 

CR  ■  contact  rata  (mg/0m2) 

ABS  m  Dermal  abaorption  factor  (unMact) 

EF  m  Expocura  fraquaney  (daya/yaar) 

ED  ■  Exposure  duration  (yaara) 

BW«  Body  weight  (kg) 

AT  ■  Averaging  time  (daya) 


CF  ■  IE-06  kg/mg 

SA  ■  5000  cm2/day.  adutt  (aummar),  1900  cm2/day.  adult  (winter),  for  an  average  8A 
of  3450  em2/day;  3900  em2/day.  child  (USEPA.  19910) 

CR  •  1.0  mg/cm2  (USEPA,  1991b) 

ABS  ■  chamicai  apacific  (aaa  taxQ 

EF  ■  350  dayaTyaar,  adult  and  child  (USEPA,  1991b) 

ED  «  24  yaara  for  adultc;  6  yaara  for  children  (USEPA  1991b) 

BW  -  70  kg.  adult:  15  kg,  child  (USEPA  1991b) 

AT  «  70  yaara  x  355  daya/yaar  «  25,550  daya  (carcinogana;  USEPA  1991b) 

■  30  yaara  x  365  daya/yaar  « 10,950  daya  for  noncareinogana  (USEPA  1091b) 


CF  ■  IE-06  kg/mg 

SA  m  4.400  em2/day  (adult  uppar  axtramitiaa  and  haad;  USEPA  1980a) 

CR  » 1.0  mg/cm2  (USEPA  1901b) 

ABS  «  chamicai  apacific  (aaa  racidantial  aeanario) 

EF  «  250  daya/yr  (USEPA  1991b) 

ED  «  25  yaara  (USEPA  1091b) 

BW  «  70  kg.  adult  (USEPA  lOOlb) 

AT  m  70  yaara  x  365  daya/yaar  «  25,550  daya  (carcinogana;  USEPA  1001b) 

m  25  yaara  x  365  daya/yaar  «  9,125  daya  for  adulta  (noncareinogana;  USEPA  1991b) 

CF«  IE-06  kg/mg 

SA  m  4,400  cm2/day  (adutt  uppar  axtramitiaa  and  haad;  USEPA  lOSOa) 

CR  « 1.0  mg/cm2  (USEPA  1991b) 

ABS  a  chamicai  apacific  (aaa  raaidantial  aeanario) 

EF  »  250  daya/yr  (USEPA  lOOlb) 

ED  »  3  years  (estimated  duration  of  tour  of  duty) 

BW  -  75  kg  (USEPA.  1989a)  ' 

AT  m  70  years  x  365  days/year  «  25,550  daya  (carcinogana;  USEPA  1991b) 

«  3  years  x  365  days/year » 1,095  daya  for  adults  (noncarcinogens;  USEPA  1991b) 
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TABLE  6-11*  (oon’t) 

Quantitative  Summary  of  Exposure  Pathway  1 
Future  Land  Use  Scenario 


ConrtnMlicm  Worton: 


CF-IE-OekoAng 

8A  ■  4.400  emZ/day  (adult  uppar  axtramitiaa  and  haad;  USEPA,  1080a) 

CR  B  1.0  rngfemO  (USEPA,  1001b) 

ABSBeh#inlealapacMle(aaaraaldanllalaeaiiailo)  ^  ^  > 

EP  B 107  daya/yr  (aadmatad  aa  2/3  ol  availaMa  woffcdaya  baeauaa  o»  inctamant  waathar.  wintar.  ate.) 
ED  B  2  yaart  (aadmatad  duration  ol  eonatnicdon  projaet) 

BW  B  70  kg.  adult  (USEPA,  1001  b) 

AT  B  70  yaara  x  306  daya/yaarB  26,560  daya  for  carcinogana  (USEPA,  1801b) 

B  2  yaara  x  366  daya/yaar  b  730  daya  for  noncardnogana 


temaia  and  Farm  WOrfcarr 


CP  B  IE-06  kg/mg 

SA  B  4,400  cm2/day  (adult  uppar  axiramidaa  and  haad;  USEPA,  1888a) 

CR  B  1.0  mg/bm2  (USEPA,  1801b) 

ABS  B  chamieal  apacMc  (aaa  raaidandal  aeanario) 

EP  B  30  daya/yr  (aadmatad  numbar  o(  daya/yaar  amtfcing  In  eontamlnatad  area) 
ED  B  40  yaara  (aadmatad  duration  of  farmar’a  earaar) 

BW  B  70  kg.  adult  (USEPA,  1001b) 

AT  B  70  yaara  x  365  daya/yaar  b  26,550  daya  for  carcinogana  (USEPA,  1001  b) 

B  40  yaara  X  366  daya/yaar  B  14.600  daya  for  noneardnogana 


Sample  Calculation: 


Doaa  b|(CS (mg/kg)  X  IE-06  (kg/mg)  X  3,800  (cm2/day)x1.0(mg/cm2)x  ABS X  350(daya/yr)x6(yra))/15(kg)l  + 

|(CS  (mg/kg)  x  1 E-06  (kg/mg)  x  3,480  (cm2/day)  x  1 .0  (mg/cm2)  x  ABS  x  350  (daya/yr)  x  24  (yra))/70  (kg)l 
- -  2S.S60  lor  10.050)  (davd 


B  CS  (mgAcg)  x  ABS  x  3.76E-06  (l/dayXcardnogana) 

B  CS  (mgfltg)  x  ABS  x  a.77E-05  (1/dayKnoneardnogana) 
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Description: 

Bcposure  Point 
Concentration: 

Intake  Formula: 


Parameter  Defini* 
tions  and  Units: 


Assumptions: 

FbrAUSilM: 


Site-Specific: 

8tt«22.DflMOW<Mtar 


SttM  37440, 
WoriurNMrSW 
WarthouM  Atm 


Site  ao.  Target 
Range  Uaara 


Sample  Calculation: 

Sita22.DRMOWorkM' 


TABLE  6-1 2 


* 


Quantitative  Summary  of  Exposure  Pathway  2 
Current  Land  Use  Scenario 

Inadvertent  ingealton  of  contaminated  eoil  by  adults  at  UMDA. 


96  percent  upper  confidence  limit  on  the  arithmede  mean  chemical  concentration. 

Intake -CSx  IRx  CFx  EFx  ED 
BWxAT 


Intake  In  (mg/koHlay) 

C8  ■  Expoeure  point  chemical  coneenjtration  In  toil  (mg/kg) 
IR  « Ingestion  rate  (mg  eoil/day) 

CF  m  Conversion  factor  (kg/mg) 

EF  m  Bcposure  frequency  (dayi^ar) 

ED  m  Exposure  duration  (years) 

BW  ■  Body  weight  (kg) 

AT  ■  Averaging  time  (days) 


CF  ■  IE-06  kg/mg 

BW  »  70  kg.  adult  (USEPA«  1001b) 


IR  «  50  mg/day  (USEPA.  1001b) 

EF  « (0.5  (Mitchell.  1001)]  x  (250  days^ar  (USEPA.  1001b)|  x 

(0.1  (assumed  fraction  of  outdoor  time  spent  off  forklift,  not  wearing  gloves)] « 12.5  days^ 
ED  •  10  years  (USEPA,  1001b) 

AT  ■  70  years  x  365  daysfyr  ■  25,550  days  (carcinogens,  USEPA,  1901b) 

■  10  years  X  365  days/yr  «  3,650  days  (noncareinogens,  USEPA,  1001b) 


fR  « [50  mg/day  (USEPA,  1001b)]  x  (1  hour/6  hours)  ■  6.25  mg/day 

EF  m  (0.1  (assumed  time  spent  outdoors  onsite)]  x  (250  days/yr  (USEPA.  1001b) «  25  days/yr 

ED  •  25  years  (USEPA,  1001b) 

AT  •  70  years  x  365  days/yr  »  25,550  days  (carcinogens,  USEPA.  1901b) 

■  25  years  x  365  days/yr  ■  9,125  days  (noncareinogens,  USEPA,  1001b) 


IR  m  [50  mg/day  (USEPA.  1091b)]  x  (2  hours/8  hours)  ■  12.5  mg/day 
EF  «  5  days/month  x  12  months/year «  60  days/year  (Lamphear,  1001) 
ED  «  9  years  (Lamphear.  1091) 

AT  m  70  years  x  365  days/yr  «  25,550  days  (carcinogens.  USEPA,  1091b) 
«  0  years  x  365  days/yr «  3,265  days  (noncareinogens,  USEPA,  1901b) 


Intake  «  CS  (mg/kg)  x  50  (mg/day)  x  1 E-06  (kg/mg)  x  12.5  (days/yr)  x  10  (yrs) 
70  (kg)  X  25,550  (or  3,650)  (days) 

■  CS  (mg/kg)  x  3.49E-09  (1/da^  (carcinogens) 
m  CS  (mg/kg)  x  2.45E-08  (1/day)  (noncarcinogens) 
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table  e-13* 


Descfiption: 

Biposura  Point 
Concentration: 

Intake  Fonnula: 

Panuneter  Defini¬ 
tions  and  Units: 


Assumptions: 

fMdMitiai: 


UgMbidiMtrial: 


MaMaryUndUw: 


Contmietion  Wocfcarr 


Quantitative  Summary  of  Exposure  Pathway  2 
Future  Land  Use  Scenario 


Iiiadv»it«nt  ingestion  of  boII. 


96  poreont  uppor  eonfidonco  limit  on  tho  orithmotic  moan  chomicaJ  concontration. 
tntaka  •  CS  X IR  X  CF  X  EF  X  ED 

IwTat 


Ifitaka  in  (mg/kg^ay) 

CS  ■  Expoaura  point  chamlcal  eoneantration  in  aoii  (mg/kg) 
IR  » Ingattion  rata  (mg  aoil/da^ 

CF  -  Convarsion  factor  (kg/mg) 

EF  •  Expoaura  fraquaney  (daya^r) 

ED  «  Expoaura  duration  (yaara) 

BWaBodywaight  (kg) 

AT  •  Averaging  tima  (daya) 


IR  •  100  mg/day  for  adulta  (USEPA,  1091b) 

■  200  mg/day  for  children  (USEPA,  1991b) 

CF- IE-06  kghng 

EF  «  350  daya/yr  adult  and  child  (USEPA,  1991b) 

ED  «  24  yaara  for  adulta:  6  yaara  for  children  (USEPA,  1991b) 

BW  -  70  kg.  adult;  15  kg.  child  (USEPA.1991b) 

at  -  70  yaara  x  365  daya/yaar  -  25,550  daya  for  carcinogana  (USEPA,  1991b) 

•  30  yaara  x  365  daya/yaar  - 10.950  daya  for  noncarcinogana  (USEPA,  1991b) 

IR  -  50  mg/day  (USEPA,  lOOlb) 

CF-1E-06  kg/mg 

EF  -  250  daya/yr  (USEPA.  1001b) 

ED  •  25  yaara  (USEPA.  1991b) 

BW  -  70  kg  (USEPA,  1991b) 

at  -  70  yaara  x  365  daya/yaar  -  25.550  daya  for  carcinogana  (USEPA,  1991b) 

-  25  yaara  x  365  daya/yaar  -  0.125  daya  for  noncarcinogana  (USEPA.  1991b) 

IR  -  50  mg/day  (USEPA.  1991b) 

CF  « IE-06  kg/hig 

EF  -  250  daya/yr  (USEPA,  1901b) 

ED  «  3  yaara  (estimated  duration  of  tour  of  duty) 

BW  -  75  kg  (USEPA,  1069a) 

at  -  70  yaara  x  365  daya/yaar  -  25.550  daya  for  carcinogana  (USEPA.  1991b) 

«  3  yaara  x  365  daya/yaar  - 1 .095  daya  for  noncarcinogana  (USEPA,  1991b) 

IR  -  460  mg/day  (adult  outdoor  work;  USEPA,  1969a) 

CF«1E-06kg/mg 

EF  - 167  daya/yr  (estimated  as  2/3  of  available  workdays  because  of  Inclement  weather, 
ED  *  2  years  (estimated  duration  of  construction  project) 

BW  «  70  kg  (USEPA,  1901b) 

AT  «  70  years  x  365  days/year  -  25.550  daya  for  carcinogens  (USEPA,  1991b) 

-  2  years  x  365  days/year  -  730  days  for  noncarcinogens  (USEPA.  1991b) 


winter,  ate. 
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TABLE  6-13*  (corn'd) 

Quantitative  Summary  of  Exposure  Pathway  2 
Future  Land  Use  Scenario 


ftrmtrtand  Worfcwi:  IR*  480  mg/day  (adult  outdoor  work;  USEPA.  1889a) 

CF»1&^lco/mg 

EF  «  30  dayt^  (aatimatad  numbar  of  daytAyaar  wortdng  In  eontamlnatod  aroa) 
ED  ■  40  yaart  (aatimatad  duration  of  fannar*a  caraar) 

BW  »  70  kg  (U8EFA,  lOOlb) 

AT  •  70  yaara  x  368  dayaAyaar  «  25,550  days  for  earoinogana  (U8EPA,  1901b) 

•  40  yaara  x  366  dayiAyaar  » 14,600  daya  for  noneareinogana  (USEPA,  1991b) 


Sample  Calculation: 

Raaidantial  Adult:  intaka  ■  ((CS  (mg/kg)  x  200  (mg/day)  x  1E-M  (kg/mg)  x  350  (dayiAyr)  x  6  (yaari})I/l5  kg]  * 

{(CS  (mg/kg)  x  100  (mg/da^  x  1  E*06  (kg/mg)  x  350  (daya/yr)  x  24  (yaara))]/70  kg] 
25.550  (or  10,950)  (daya) 

m  CS  (mg/kg)  x  1.57E-06  (1/day)  (earoinogana) 
m  CS  (mg/kg)  x  3.65E-06  (1/day)  (noneareinogana) 
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DMcriptlon: 

Bcposure  Point 
Concentration: 


Intake  Fonnuia: 


Parameter  Defini¬ 
tions  and  Units: 
(Equation  A): 


(Equations): 


Assumptions: 
For  Ali  Sites: 


Receptor-Specific: 
Worker  Near  Expio- 
sives  Washout  Area 


OD  Pit  Workers 


DRMO  Worker 


Worker  in 
Pesticide  Bldg. 


TABLE  6-14* 

Quantitative  Summary  of  Exposure  Pathway  3 
Current  Land  Use  Scenario 

Inhalation  of  contaminated  eoil  at  airborne  duel. 


Determined  according  to  Equation  B  belowr,  ueing  airborne  duet  concentration  calculated 
by  analytical  model  preeented  in  Appendix  E. 

Intake  •  CA  x  IR  x  EF  x  ED  (Equation  A) 

BWxAT 

CA-COxCSxCF  (Equation  B) 


Intake  in  (mg/kg^lay) 

CA  ■  Contaminant  concentration  in  air  (Equation  B;  mg/m3) 

IR  m  Inhalation  rate  (m3/day) 

EF  •  Exposure  frequency  (dayi/year) 

ED  «  Exposure  duration  (years) 

BW- Body  weight  (kg) 

AT  ■  Averaging  time  (days) 

CD  •  Concentration  of  dust  in  air  at  exposure  point  (See  Appendix  E:  mg  dust/m3) 
CS  ■  Contaminant  concentration  In  soil  (mg/kg) 

CF  ■  Conversion  factor  (1 E-06  kg/mg) 


CF«  IE-06  kg/mg 

BW  -  70  kg  (adult;  USEPA,  1901b) 


IR  «  20  mSAfrorkday  (USEPA,  1901b) 

EF  m  250  days/year  (USEPA«  1001b) 

ED  «  25  years  (USEPA.  1001b) 

AT  *  70  years  x  365  days/yr  •  25.550  days  (carcinogens.  USEPA.  1001b) 
•  25  years  x  365  days/yr «  0.125  days  (noncarctnogens;  USEPA,  1001b) 


IR  -  [20  m3/Workday  (USEPA,  lOOlb)]  x  (7  hours/8  hours  (Umaroo.  1001)1  *  17.5  m3/day 
EF  *  40%  (Lamaroo.  1001)  of  250  da^year  ■  100  days/year 
ED  « 15  years  (Lamaroo.  1001) 

AT  ■  70  years  x  365  days/yr  -  25.550  days  (carcinogens.  USEPA,  1001b) 

■  15  years  x  365  days/yr «  5.475  days  (noncarcinogens:  Lamaroo.  1001) 

IR  .  20  m3Morkday  (USEPA.  1001b) 

EF  «  250  days/year  (USEPA.  1001b) 

ED  « 10  years  (Mitchell.  1001) 

AT  »  70  years  x  365  days/yr  «  25,550  days  (carcinogens.  USEPA,  1001b) 

«  10  years  x  365  days/yr «  3,650  days  (noncarctnogens;  Mitchell.  1991) 

IR  « (20  mS/workday  (USEPA.  1 091  b)l  x  (1  hour/8  hours  (Ryan.  1991)1  *  2.5  m3/day 
EF  •  10%  (Ryan.  1991)  of  250  days/year  *  25  days/year 
ED  «  25  years  (Ryan.  1901) 

at  ■  70  years  x  365  days/yr  *  25,550  days  (carcinogens.  USEPA,  1991b) 

»  25  years  x  365  days/yr  ■  9.125  days  (noncarcinogens;  Ryan,  1991) 
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TABLE  6-14*(conrd) 


Quantitative  Summary  of  Exposure  Pathway  3 
Current  Lana  Use  Scenario 

Open  Burning  IR  « {20  ma^rarkday  (USEPA,  1M1b)l  X  (5  hourWI  hours  (Ltmaroo.  1001)] » 12.5  m3/day 

Tray  Workers  EF  ■  40%  (Umaroo,  1  aei)  of  250  daya/year  ■  100  dayt/yaar 

ED  » 15  yaara  (Lamaroo,  1001) 

AT  «  70  yaara  x  365  daya/yr  ■  25.550  days  (carclnogana.  USEPA.  1001b) 

■  15  yaara  x  365  daya^  «  5.475  daya  (noncardnogana;  Lamaroo.  1001) 

Workers  Near  SW  IR  »  20  mSAvorkday  (USEPA.  1001b) 

Warehouse  Area  EF  -  2S0  dayafyaar  (USEPA.  1001b) 

ED  -  25  yaara  (USEPA.  1001b) 

AT  «  70  yaara  x  365  dayafyr  «  25.560  daya  (eardnogana.  USEPA.  1001b) 

•  25  yaara  x  365  dayi/yr  ■  0.125  daya  (noncardnogana;  USEPA.  1001b) 

Bldgs  612  &  617  IR  » |20  mSAaorkday  (USEPA,  lOOlb)]  x  (1  hour/t  hours  (Ryan.  1001)]  -  2.5  mS/day 

Workers  EF  •  250  daya/year  (USEPA.  1001b) 

ED  «  25  yaara  (Ryan.  1001;  USEPA.  lOOlb)) 

AT  «  70  yaara  x  365  daya/yr  •  25.550  daya  (eardnogana,  USEPA.  1001  b) 
m  25  yaara  x  365  daya/yr  m  0.125  daya  (noncardnogana;  USEPA,  1001b) 

Target  Range  Users  IR  « 120  mSAaorkday  (USEPA.  1001b)]  x  [2  houra/8  hours  (Lamaroo,  1001)]  ■  5  m3/day 
EF  ■  5  days/month  x  12  montha/yr  «  60  daya/yaar  (Lamaroo.  1001) 

ED  ■  0  yaara  (Lamaroo.  1001) 

AT  ■  70  yaara  x  365  daya/yr  ■  25,550  daya  (eardnogana.  USEPA.  lOOlb) 

■  0  yaara  x  365  daya/yr «  3.285  daya  (noneardnogana;  Lamaroo.  1001) 

Eastern  &  Western  IR  «  20  m3Aaorkday  (USEPA.  1001b) 

Boundary  Residents  EF«  350  daya/yaar  (U5EPA.ieoib) 

ED  «  30  yaara  (USEPA.  1001b) 

AT  m  70  yaara  x  365  daya/yr  ■  25,550  daya  (eardnogana,  USEPA.  1001b) 
m  30  yaara  x  365  daya/yr  ■  10,050  daya  (noncardnogana;  USEPA,  1001b) 

Hermiston  &  frrigon  IR  •  20  mSArorkday  (USEPA.  1001b) 

Residents  EF  -  350  daya/yaar  (USEPA.  1001b) 

ED  «  30  yaara  (USEPA.  1001b) 

AT  m  70  yaara  x  365  daya/yr  ■  25,550  daya  (eardnogana,  USEPA,  1001b) 

■  30  yaara  x  365  daya/yr  ■  10,050  daya  (noncardnogana;  USEPA.  1001b) 


Sample  Calculation: 

Worker  Near  Explosives  Washout  Area: 


(Equation  Ay. 


70  (kg)  X  25.550  (or  0.125)  (daya) 


m  CA  (mg/m3)  x  6.00E-02  (mS/kg-day)  (eardnogana) 
m  CA(mg/m3)  x  1.06E^1  (m3/kg-da^  (noncardnogana) 


(Equation  B): 


CA  (mg/m3)  ■  CD  (mg/m3)  x  CS  (mg/kg)  x  1E-<06  (kg/fng) 


TABLE  6-1 5* 


Quantitative  Summary  of  Exposure  Pathway  3 
Future  Land  Use  Scenario 


Osscription: 

Bcposure  Point 
Concentration: 


Intake  Formula: 


Parameter  Defini¬ 
tions  aruJ  Units: 

(EquaSon  A): 


(EquHianB): 


Inhalation  of  eontamlnatad  toil  aa  alrboma  dutt 


Datarminod  according  to  Equation  B  balow.  uaing  tirttoma  dual  concantratlon  calculatad 
by  analytical  modal  praaantad  In  Appandix  E 

imaka*  CAxiRxEFxED  (Equation  A) 

BWxAT 

CA-COxCSxCF  (Equation  B) 


bitaka  in  (mo/kg-day) 

CA  •  Contaminant  concantratioo  In  air  (mg/mS) 

IR  ■  Inhalation  rata  (m3/day) 

EF  «  Expofura  fraquancy  (dayt/yaar) 

ED  «  Expotura  duration  (yaarc) 

BWaBodywaight(kg) 
at  «  Averaging  tima  (days) 

CO  -  Concantratlon  of  duat  In  air  at  axpoaura  point  (aaa  Appendix  E  mg  duat/m3) 
CS  «  Contaminant  concentration  In  aoll  (mg/kg) 

CF  ■  Convardon  factor  (1 E-06  kg/mg) 


Assumptions: 

Raddantfal: 


Ughtbidualrial: 


MUitaryLandUaa: 


Construction  Workart: 


IR  -  20  m3/day  (USEPA.  1001b) 

EF  •  350  dayafyr  (USEPA,  1001b) 

ED  «  30  years  (USEPA.  1001b) 

BW  •  70  kg  (adult;  USEPA,  1001b) 

a  70  years  x  365  days/yr «  25.550  days,  carclnogsns  (USEPA.  1001b) 

■  30  years  x  365  days/yr  •  10,050  days,  noncarcinogans  (USEPA  1001b) 

IR  »  20  mSAwrkday  (USEPA  1001b) 

EF  ■  250  days/yr  (USEPA  1001b) 

ED  •  25  years  (USEPA  1001b) 

BW  ■  70  kg  (adult:  USEPA  1001b) 

at  ■  70  years  x  365  dayafyr  •  25,550  days  carcinogans  (USEPA  1001b) 

•  25  years  x  365  daya^  •  0.125  dayt  noncarcinogans  (USEPA  1001b) 

IR  *  20  m3/workday  (USEPA  1001b) 

EF  -  250  days/yr  (USEPA  1001b) 

ED  ■  3  years  (estimated  duration  of  tour  of  duty) 

BW  -  75  kg  (USEPA  1080a) 

at  ■  70  yeare  x  365  daye/yr  ■  25,550  daye  carclnogene  (USEPA  1001b) 
m  3  yeare  x  365  daye/yr  •  1.005  daye  noncarcinogene  (USEPA  1001b) 

IR  .  30  mSAvorkday  (accuming  4  hrs  moderat#  and  4  hra  heavy  acUvity  par  workday.  inhalaUoo  rataa 

from  USEPA  1080a)  ^  ^  % 

EF  - 1 67  days/yr  (estimated  ae  ZIZ  of  available  workdays  because  of  inclement  weather,  winter,  etc.) 

ED  •  2  yeare  (estimated  duration  of  conetruction  proJacQ 
BW  -  70  kg  (USEPA  1001b) 

at  *  70  yeare  x  365  days/yr  •  25,550  days  carcinogens  (USEPA  1001b) 

■  2  years  x  365  days/yr  ■  730  days  noncarcinogens  (USEPA  1091b) 
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TABLE  6-15*fooot*d) 


Ftfinm  and  Farm  WotIcm: 


Sample  Calculation: 

Raaidantlal: 

(Equation  A); 


(Equation  B): 


Quantitative  Summary  of  Exposure  Pathway  3 
Future  Land  Use  Scenario 


IR  ■  3S  mSAworfcday  (Mwming  6  lire  modarato  and  4  hre  haavy  aetivity  par  workday,  inhalation  ratat 
from  USEPA.  19S8a) 

EF  ■  30  daya/yr  (aatimatad  number  of  dayafyr  working  In  contaminated  area) 

ED  •  40  yaara  (ecOmated  duration  of  farmer*a  careeO 
8W-70ko(USEPA.ie91b) 

AT  ■  70  yaara  x  365  daya/yr  ■  25,550  daya  careinogana  (USEPA,  1901b) 

•  40  yaara  x  365  daya/yr  ■  14,600  daya  noncarctnogena  (USEPA,  leolb) 


Intake  «  CA  x  20  (m3/day)  x  350  (daya/yr)  x  30  (yra) 

70  (kg)  X  25,550  (or  10,950)  (daya) 

«  CA  (mg/mS)  x  1.17E-01  (m3/kg-day)  (carcinogens) 

•  CA  (mg/m3)  x  2.74E-01  (m3/kg-da^  (noncareinogens) 

CA  (mg/m3)  ■  CO  (mg/m3)  x  CS  (mg/kg)  x  1E-4>6  (kg/mg) 
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TABLE  6-16* 


Description: 

Exposure  Point 
Concentration: 

Intake  Formula: 


Parameter  Defini¬ 
tions  and  Units: 


Assumptions: 

ntridtntisi: 


Light  MuBiriai: 


Mffilary: 


Quantitative  Summary  of  Exposure  Pathway  5 
Future  Land  Use  Scenario 


biQtttion  of  eofitaminatod  drinking  water. 


as  (tefcam  upper  confldanea  limit  on  Iha  ailthmatic  moan  ciiamieal  eoneantraSon. 

Intake  ■CWxIRxEFxED 
BWxAT 


htteka  in  (mg/kg-day) 

CW  »  Expowr#  point  chomical  concontrition  in  wator  (mg/l) 
IR>lnoattionrat#(l/day) 

EF  •  Expotura  fraquaney  (daya/yaar) 

ED  •  Expotura  duration  (yaara) 

6W«BodywaiQht(ka) 
at  ■  Avaraging  tima  (days) 


|R-2Vday(USEPA,1Wlb) 

EF  ■  350  daya/yaar  (USEPA.  1991b) 

ED  -  30  yaara  (USEPA.  1991b) 

BW- 70  kg  (adult:  USEPA.  1991b) 

at  -  70  yaara  x  365  daya/yaar  ■  25.550  daya  for  carcinogena  (USEPA.  I99lb) 

■  30  yaara  x  365  daya/yaar  ■  10,950  daya  for  noncarcinogana  (USEPA.  1991b) 

|R-1l/day  (USEPA.  1991b) 

EF  •  250  daya/yaar  (USEPA.  1991b) 

ED  •  25  yaara  (USEPA.  1991b) 

BW«  70  kg  (adult:  USEPA.  1991b)  .mccda  iaoim 

AT  ■  70  yaara  x  365  daya/yaar  »  25.550  daya  for  earcinogana  (USEPA,  1901b) 

■  25  yaara  x  365  daya/yaar  ■  9,125  daya  for  noncarcinogana  (USEPA.  1991b) 

IR-IUday  (USEPA.  1091b) 

EF  ■  250  daya/yaar  (USEPA,  1091b) 

ED  •  3  yaara  (aatimatad  duration  of  tour  of  duty) 

BW»  75  kg  (USEPA,  1989a) 

at  a  70  yaara  x  365  daya/yaar  •  25.550  daya  for  earcinogana  (USEPA,  1991b) 
m  3  year*  X  365  daya/yaar  ■  1,095  daya  for  noncarcinogana  (USEPA,  ISSIb) 


Sample  Calculation: 

naaidantlal: 


Intake  ■  ew  fmo/n  x  2  d/davl  x  350  fdava/vaart  x  30  (vra) 
70  (kg)  X  25,550  (or  10,050)  (daya) 

■  CW  (mg/l)  X  1.17E-02  O-kg/day)  (earcinogana) 

>  CW  (mg/I)  X  2.74E-02  (l-kg/day)  (noncarcinogana) 
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TABLE  6-21* 

Uptake  Factors  for  Irrarganic  Analytes  Used  in 
Quantitation  of  Exposure  Pathways  10, 11,  and  12(a) 


Pathways  10  and  11 

Pathway  11 

Pathway  12 

UFsp  and  UFwp 

UFpa  and  UFwa 

UFpm  and  UFwm 

UFsp  and  UFwp  (c) 

Anaivte 

funitiess)  ft}) 

Mav/ltg) 

fdav/liter) 

(unitless) 

Arsenic 

4.0E-03 

2.0E-03 

6.2E-05 

4.0E-03 

Beryllium 

1.0E-03 

1.0E-03 

9.1E-07 

1.0E-03 

Cadmium 

6.0E-02 

3.5E-04 

1.0E-03 

6.0E-02 

Chromium 

8.0E-04 

9.2E-03 

1.0E-05 

1.0E-03 

Lead 

5.0E-03 

4.0E-04 

2.6E-04 

5.0E-03 

Mercury 

9.0E-02 

^7E-02 

4.7E-04 

9.0E-02 

Nickel 

6.0E-03 

^OE-03 

1.0E-03 

5.0E-02 

(a)  Sourea— Clamant  Aaaociatas.  10M. 

(b)  Valuaa  for  laafy  eropa. 

(c)  Tha  most  conaarvativa  valuaa  for  aithar  laafy,  root,  or  vina  cropa  aalactad. 
UFap  -  Soit-to-plant  uptaka  (actor 

UFwp  -  Watar-to-plant  uptaka  factor 
UPpa  -  Plant-4o-animal  tranafar  coafRciant 
UFwa  •  Watar-to-animal  tranafar  eoafflciaftt 
UFpm  -  Plant-to-milk  tranafar  eoafffciant 
UFwm  -  Watar-to-milk  tranafar  coafflciant 
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TABLE  6-23* 


Description: 

Exposure  Point 
Concentration: 

Intake  Formuia: 

Formulas  Utilized: 

For  organicr 


For  inorganics: 

Parameter  Definitions 
and  Units: 

<Equation  A): 


(Equation  B): 

(Equation  C): 
(Equation  D): 
(Equation  F): 

Assumptions: 
Rendential: 
(Equation  A): 


(Equation  G): 
(Equation 


Quantitative  Summary  of  Exposure  Pathway  12 
Future  Land  Use  Scenario 


Conwmption  of  crop*  irrio*t#d  by  contamiratod  8rour»d*«tof  ond/or  orw**"  I" 
contaminatad  soil. 


0*(winin*d  Uiino  Ruction*  B  «nd  F  bolow,  uaing  th*  95  p«c*nt  upp*r  eoo«d*ne*  limit 
on  ttM  tfithmontie  mow  ehomieol  conconirotfon. 


Intake  «  CC  X  IR  X  EF  X  ED 

BWxAT 

(Equation  A) 

CC  -  (CS  X  K*p)  +  (CW  X  K*(p  X  CF) 

(Equation  6) 

K^i  -  antilog(1  .S88-(0-57S  log  Kow)) 

(Travis  and  Arms.  1988) 

(Equation  C) 

KwpaKtpxKd 

(Equation  D) 

Kd  B  antilog(-0.99t(0.S3  log  Kow) 

(Travis  at  al..  1986) 

(Equation  E) 

CC  ■  (CS  X  UF*p)  +  (CW  X  UFwp  x  CF) 

(Equation  F) 

Intaka  in  (mg/kg-^a^ 

CC  m  Contaminant  Coneantration  In  Crop  (mg/Kg) 

IR  •  Ingastion  rata  of  homagroam  vagatablaa  (kg/day) 

EF  m  Exposura  fraquaney  (daya/yaar) 

ED  >  Bcpotura  duration  (yaars) 

BWmBody%vaight(kg) 
at  m  Avaraging  tima  (daya) 

CS  m  Cwitaminant  coneantration  in  aurfaea  aoll  (mg/kg) 

CW  •  Contaminant  coneantration  in  watar  (mg/I) 

Ksp  •  Partition  coaffieiant  batwaan  soil  and  plants  (aaa  Equation  C;  unMaaa) 
Kwp  «  Partition  coaffieiant  batwaan  watar  and  plants  (aaa  Equation  0;  unWaaa) 
CF«  11/kg 

Kow  «  Octanol/watar  partition  coaffieiant  (unitlaa^ 

Kd  ■  Soil-watar  partition  coaffieiant  (mg/kg  In  soil  par  mg/I  In  watar) 

UFap  «  Fraati  waight  plant  uptaka  factor  (unitlaaa) 

UFwp  *  Watar-to-plant  uptaka  factor  (unitlaaa) 


IR  »  80  g/day  or  0.080  kg/day  for  homegrown  vegetablaa  (USEPA,  1991a) 

EF  *  350  days/yr  (USEPA,  1991a) 

ED  «  30  yaars  (USEPA.  1991a) 

BW  »  70  kg  (USEPA.  1991b) 

AT  *  70  years  x  365  days/yr  *  25.550  daya  for  carcinogens  (USEPA.  1991b) 
m  30  years  x  365  days/yr  » 10.950  days  for  noncarcinogens  (USEPA.  1991b) 

Kow  »  Chemical  specific  (sea  taxQ 

UFsp  a  Chemical  specific  (see  texQ 
UFwp  a  Chemical  specific  (see  text) 
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TABLE  6-23  *(oonfd) 


Quantitative  Summary  of  Exposure  Pathway  12 
Future  Land  Use  Scenario 


Sample  Calculation: 

2.4,6-TNT: 

(Equation  C): 
(Equation 
(Equation  D): 
(Equation  B): 
(Equation  A): 


Kap  -  antilog(1.5M-(0.57S  log  100)) «  2.7 
Kd  -  afitflog(<-0.9»6<0.53  log  100))  -  1.17 
Karp  •2.7x1.17-3.18 
CC  •  (CS  X  2.7)  I'  (CW  X  3.16) 

tntakt  •  CC  (mg/kg)  x  0.03  (kg/day)  x  350  (daya^yaar)  x  30  (yaara) 
70  (kg)  X  25.550  (or  lO.OSOKdaya) 

■  CC  (mg/kg)  x  4.7E-04  (1/day)  (carcinogana) 

•  CC  (mg/kg)  x  1.1E-03  (1/da^  (noncarcinogana) 
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63*  ESTIMATED  HUMAN  EXPOSURE  CONCENTRATIONS  AND 
rONTAMINANT  INTAKES 


Quantitative  estimates  of  human  exposure  point  concentrations  and 
contaminant  intakes  calculated  according  to  the  methodology  presented  in  Section  6.4 
of  the  Baseline  RA  are  presented  below  for  both  the  current  and  future  land  use 
scenarios.  As  discussed  in  Section  5.0*,  exposure  to  lead  is  assessed  using  the  UBK 
model-not  the  traditional  risk  assessment  approach.  This  model  and  its  application 
to  UMDA  sites  are  discussed  in  detail  in  Section  7.0  of  the  Baseline  RA.  Therefore, 
the  noncarcinogenic  intakes  presented  for  lead  in  the  following  tables  are  for 
comparative  purposes  only  and  are  not  used  to  characterize  the  potential  lead  hazard 
at  followup  fieldwork  sites. 

6.5.1*  Current  T^nd  Use  Scenario 

63.1.1*  Worker  Near  Explosives  Washout  Area.  Table  6-24*  presents  estimated 
exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  the 
worker  near  the  explosives  washout  area  via  inhalation  of  contaminated  soil  as 
airborne  dust  (pathway  3),  the  only  pathway  quantitatively  evaluated  for  this  receptor. 
Concentrations  of  contaminants  of  concern  in  airborne  dust  from  each  of  the  19 
relevant  sites-Sites  4,  9,  16,  21,  31,  38,  39,  52,  57  (Locations  II  and  III),  60,  and  67, 
and  followup  fieldwork  Sites  5, 15, 18, 19,  26,  36,  and  47-are  calculated  according  to 
Equation  B  provided  in  Table  6-14  of  the  Baseline  RA,  using  the  95  percent  UCL  on 
the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of  2  feet).  These  soil 
concentrations  are  obtained  from  occurrence  and  distribution  tables  presented  in 
Section  3.0*.  The  site-specific  airborne  dust  contaminant  concentrations  are  then 
summed  across  the  19  sites  to  obtain  the  exposure  point  concentrations  for  the  worker 
near  the  explosives  washout  area. 

6.5.1.2*  Open  Detonation  Pit  Workers.  Table  6-25*  presents  estimated  exposure 
point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  the  open 
detonation  (OD)  pit  workers  via  inhalation  of  contaminated  soil  as  airborne  dust 
(pathway  3),  the  only  pathway  quantitatively  evaluated  for  these  receptors. 
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TABLE  6.24*  (cont’d) 

Estimated  Contaminant  Concentrations  In  Air  andJEstlmated  Human  Intakes 

Due  to  Inhalation  of  Dust 

Current  Land  Use  ScenarlOi  Worker  Near  Explosives  Washout  Area 
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TABLE  6-26* 

Estimated  Contaminant  Concentrations  In  Mr  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario.  Open  Detonation  Pit  Workers 
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ConccntrEtions  of  containiiiants  of  concern  in  airborne  dust  froni  each  of  the  three 
relevant  sites--Site  16  and  followup  fieldwork  Sites  15  and  19-are  calculated  according 
to  Equation  B  provided  in  Table  6-14  of  the  Baseline  RA,  using  the  95  percent  UCL 
on  the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of  2  feet).  These  soil 
concentrations  are  obtained  from  occurrence  and  distribution  tables  presented  in 
Section  3.0*.  The  site-specific  airborne  dust  contaminant  concentrations  are  then 
summed  across  the  three  sites  to  obtain  the  exposure  point  concentrations  for  the  OD 
pit  workers. 

6.5.1.3*  Op^n  Bnminp  Trav  Workers.  Table  6-26*  presents  estimated  exposure  point 
concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  the  open  burning  tray 
workers  via  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  the  only 
pathway  quantitatively  evaluated  for  these  receptors.  Concentrations  of  contaminants 
of  concern  in  airborne  dust  from  each  of  the  six  relevant  sites-Sites  16, 32  (Location 
I),  and  57  (Locations  I  and  H),  and  followup  fieldwork  Sites  15  and  19-are  calculated 
according  to  Equation  B  provided  in  Table  6-14  of  the  Baseline  RA,  using  the 
95  percent  UCL  on  the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of  2  feet). 
These  soil  concentrations  are  obtained  from  occurrence  and  distribution  tables 
presented  in  Section  3.0*.  The  site-specific  airborne  dust  contaminant  concentrations 
are  then  summed  across  the  six  sites  to  obtain  the  exposure  point  concentrations  for 
the  open  burning  tray  workers. 

6.5.1.4*  TarfTfft  RflTure  Users.  Table  6-27  of  the  Baseline  RA,  which  presents 
estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes 
for  the  target  range  users  at  Site  60  via  incidental  ingestion  of  soil  (pathway  2),  is  not 
affected  by  the  followup  fieldwork  investigations  and,  therefore,  is  not  presented  in 
this  addendum. 

Table  6-28*  presents  estimated  exposure  point  concentrations  and  carcinogenic 
and  noncarcinogenic  intakes  for  the  target  range  users  at  Sites  16,  57  (Location  III), 
and  60,  and  followup  fieldwork  Site  15,  via  inhalation  of  contaminated  soil  as  airborne 
dust  (pathway  3).  Concentrations  of  contaminants  of  concern  in  airborne  dust  from 
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TABLE  6-26* 

Estimated  Contaminant  Concentrations  In  Air  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario,  Open  Burning  Tray  Workers 
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TABLE  6-28* 

Estimated  Contaminant  Concentrations  In  Air  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Dust 
Current  Land  Use  Scenario.  Target  Range  Users 
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each  of  the  four  relevant  sites  are  calculated  according  to  Equation  B  provided  in 
Table  6-14  of  the  Baseline  RA,  using  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet).  These  soil  concentrations  are  obtained  from 
occurrence  and  distribution  tables  presented  in  Section  3.0*.  The  site-specific  airborne 
dust  contaminant  concentrations  are  then  summed  across  the  four  sites  to  obtain  the 
exposure  point  concentrations  for  the  target  range  users. 

6.5.1.5*  Worker  Near  Southwest  Warehouse  Area.  Tables  6-29  and  6-30  of  the 
Baseline  RA,  which  present  estimated  exposure  point  concentrations  and  intakes  for 
the  worker  near  the  southwest  warehouse  area  via  incidental  soil  ingestion  (pathway  2) 
at  Sites  37  and  46,  respectively,  are  not  affected  by  the  followup  fieldwork. 

Table  6-31*  presents  estimated  exposure  point  concentrations  and  carcinogenic 
and  noncardnogenic  intakes  for  the  worker  near  the  southwest  warehouse  area  via 
inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3)  from  eight  sites. 
Concentrations  of  contaminants  of  concern  in  airborne  dust  from  each  of  the  eight 
sites— Sites  1, 16, 21, 37, 46,  and  57  (Location  III),  and  followup  fieldwork  Sites  15  and 
19~are  calculated  according  to  Equation  B  provided  in  Table  6-14  of  the  Baseline  RA, 
using  the  95  percent  UCL  on  the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of 
2  feet).  These  soil  concentrations  are  obtained  from  occurrence  and  distribution 
tables  presented  in  Section  3.0*.  The  site-specific  airborne  dust  contaminant 
concentrations  are  then  summed  across  the  eight  sites  to  obtain  the  exposure  point 
concentrations  for  the  worker  near  the  southwest  warehouse  area. 

6.5.1.6*  DRMO  Employee.  Tables  6-32*  and  6-33*  present  estimated  exposure  point 
concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  the  DRMO  employee 
via  incidental  soil  ingestion  (pathway  2)  at  followup  fieldwork  Site  22  and  via 
inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3)  from  nine  sites, 
respectively.  The  exposure  point  concentrations  presented  in  Table  6-32*  are  the 
95  percent  UCL  on  the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of  2  feet), 
obtained  from  Table  3-84*  (Site  22).  Concentrations  of  contaminants  of  concern  in 
airborne  dust  from  each  of  the  nine  relevant  sites-Sites  16,  21,  27,  31,  38,  and  57 
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TABLE  6-32< 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  intakes 
Due  to  Incidental  Ingestion  of  Soil  at  Site  22 
Current  Land  Use  Scenario  for  DRMO  Worker 


Exposure 

Point 

Carcinogenic 

Noncarcinogenic 

Concentration 

Intake 

Intake 

Analyte 

(mg/KgKa) 

(mg/Kg/day) 

(mg/Kg/day) 

Antimony 

32.8 

- 

8.02E-07 

Barium 

126 

- 

3.08E-06 

Beryllium 

0.999 

3.49E-09 

2.44E-08 

Cadmium 

10.2 

- 

2.50E-07 

Copper 

739 

- 

1.81E-05 

Lead 

979 

- 

2.39E-05 

Mercury 

0.171 

- 

4.18E-09 

Potassium 

1520 

3.72E-05 

Silver 

0.157 

- 

3.84E-09 

Thallium 

18.1 

- 

4.43E-07 

Zinc 

534 

- 

1.31  E-05 

ODD 

0.039 

1.36E-10 

9.54E-10 

DOE 

0.05 

1.75E-10 

1.22E-09 

DDT 

0.129 

4.51  E-10 

3.16E-09 

(a)  -  Exposure  point  concentration  is  the  95  percent  upper  confidence  limit  on  the  arithmetic  mean  of  surface  soil  data 
(samples  less  than  2  feet  deep).  Non-detects  are  replaced  with  one-half  the  detection  level  for  calculating 
exposure  point  concentrations. 

.  Not  calculated  because  contaminant  is  not  considefed  a  carcinogen  or  potency  factor  is  not  available. 

*  •  Replaces  original  Table  9-32  In  the  Final  Baseline  RA;  Oames  &  Moon,  1992a. 
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TABLE  6-33* 

Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario.  Worker  Near  DRMO  Building 
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(Location  HI),  and  followup  fieldwork  Sites  15, 19,  and  22-are  calculated  according 
to  Equation  B  provided  in  Table  6-14  of  the  Baseline  RA,  using  the  same  95  percent 
UCL  on  the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of  2  feet).  These  soil 
concentrations  are  obtained  fi'om  occurrence  and  distribution  tables  presented  in 
Section  3.0*.  The  site-specific  airborne  dust  contaminant  concentrations  are  then 
summed  across  the  nine  sites  to  obtain  the  exposure  point  concentrations  for  the 
DRMO  employee. 

6.5.1.7*  Pesticide — Wqrker.  Table  6-34*  presents  estimated  e:q)osure  point 
concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  the  pesticide  worker 
via  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  the  only  pathway 
quantitatively  evaluated  for  this  receptor.  Concentrations  of  contaminants  of  concern 
in  airborne  dust  from  each  of  the  nine  relevant  sites-Sites  16, 21, 31, 38, 57  (Location 
ni),  and  60,  and  followup  fieldwork  Sites  15, 19,  and  22~are  calculated  according  to 
Equation  B  provided  in  Table  6-14  of  the  Baseline  RA,  using  the  95  percent  UCL  on 
the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of  2  feet).  These  soil 
concentrations  are  obtained  from  occurrence  and  distribution  tables  presented  in 
Section  3.0*.  The  site-specific  airborne  dust  contaminant  concentrations  are  then 
summed  across  the  nine  sites  to  obtain  the  exposure  point  concentrations  for  the 
pesticide  worker. 

6.5. 1.8*  Workers,  at  Building  612.  Table  6-35*  presents  estimated  exposure  point 
concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  the  workers  at 
Building  612  via  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  the  only 
pathway  quantitatively  evaluated  for  these  receptors.  Concentrations  of  contaminants 
of  concern  in  airborne  dust  from  each  of  the  nine  relevant  sites-Sites  9,  16,  38,  45 
(Building  612),  and  57  (Locations  I  and  II),  and  followup  fieldwork  Sites  15,  18,  and 
19-are  calculated  according  to  Equation  B  provided  in  Table  6-14  of  the  Baseline  RA, 
using  the  95  percent  UCL  on  the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of 
2  feet).  These  soil  concentrations  are  obtained  from  occurrence  and  distribution 
tables  presented  in  Section  3.0*.  The  site-specific  airborne  dust  contaminant 
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Estimated  Contaminant  Concentrellona  In  Air  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Dust 
Current  Land  Use  Scenario.  Worker  at  Bldg  612 
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concentrations  are  then  summed  across  the  nine  sites  to  obtain  exposure  point 
concentrations  for  the  Building  612  workers. 

6.5.1.9*  Workers  at  Building  617.  Table  6-36*  presents  estimated  exposure  point 
concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  the  workers  at 
Building  617  via  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  the  only 
pathway  quantitatively  evaluated  for  these  receptors.  Concentrations  of  contaminants 
of  concern  in  airborne  dust  from  each  of  the  seven  relevant  sites—Sites  16,  41,  45 
(Building  617),  and  57  (Location  I),  and  followup  fieldwork  Sites  15,  18,  and  IP-are 
calculated  according  to  Equation  B  provided  in  Table  6-14  of  the  Baseline  RA,  using 
the  95  percent  UCL  on  the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of  2  feet). 
These  soil  concentrations  are  obtained  from  occurrence  and  distribution  tables 
presented  in  Section  3.0*.  The  site-specific  airborne  dust  contaminant  concentrations 
are  then  summed  across  the  seven  sites  to  obtain  exposure  point  concentrations  for 
the  Building  617  workers. 

6.5.1.10*  Eastern  Boundary  Residents.  Table  6-37*  presents  estimated  exposure  point 
concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  the  eastern  boundary 
residents  via  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  the  only 
pathway  quantitatively  evaluated  for  these  receptors.  The  eastern  boundary  residents 
are  located  just  outside  of  the  installation,  in  the  predominant  downwind  direction. 
Concentrations  of  contaminants  of  concern  in  airborne  dust  from  each  of  the  22 
relevant  sites-Sites  4,  9, 10,  16,  21,  25  (Location  I),  31,  38,  39,  47,  52,  57  (Locations 
I,  n,  and  ni),  60,  67,  and  81  (Location  I),  and  followup  fieldwork  Sites  5, 15, 18,  19, 
and  26~are  calculated  according  to  Equation  B  provided  in  Table  6-14  of  the  Baseline 
RA,  using  the  95  percent  UCL  on  the  arithmetic  mean  of  surface  soil  data  (to  a  depth 
of  2  feet).  These  soil  concentrations  are  obtained  from  occurrence  and  distribution 
tables  presented  in  Section  3.0*.  The  site-specific  airborne  dust  contaminant 
concentrations  are  then  summed  across  the  22  sites  to  obtain  exposure  point 
concentrations  for  the  offsite  eastern  boundary  residents. 
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EsHmated  Contaminant  ConcentraHons  In  Air  and  Esilmatad  Human  Intakt 

Due  to  Inhalation  of  Dust 
Currant  Land  Use  Scenario,  Woricer  at  Bldg  617 
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TABLE  6-37‘  (confd) 

Esilmatsd  Contaminant  Concentrations  In  Air  and  Estimated  Human  Intakes 
Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario,  Eastern  Boundary  Residents 
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6.5.1.11*  Hermiston  Residents.  Table  6-38*  presents  estimated  e;q)osure  point 
concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  Hermiston  residents 
via  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  the  only  pathway 
quantitatively  evaluated  for  these  receptors.  The  Hermiston  residents  are  located  near 
the  fairgrounds,  in  a  predominant  downwind  direction.  Concentrations  of 
contaminants  of  concern  in  airborne  dust  from  each  of  the  22  relevant  sites-Sites  9, 
10, 16,  21, 25  (Locations  I  and  H),  31,  38,  39,  41,  52,  53,  57  (Locations  I,  H,  and  HI), 
60,  and  81  (Location  I),  and  followup  fieldwork  Sites  15,  18,  19,  22,  and  26“are 
calculated  according  to  Equation  B  provided  in  Table  6-14  of  the  Baseline  RA,  using 
the  95  percent  UCL  on  the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of  2  feet). 
These  soil  concentrations  are  obtained  from  occurrence  and  distribution  tables 
presented  in  Section  3.0*.  The  site-specific  airborne  dust  contaminant  concentrations 
are  then  summed  across  the  22  sites  to  obtain  exposure  point  concentrations  for  the 
offsite  Hermiston  residents. 

6.5.1.12*  Western  Boundary  Residents.  Table  6-39*  presents  estimated  exposure 
point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  the  western 
boundary  residents  via  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3), 
the  only  pathway  quantitatively  evaluated  for  these  receptors.  The  residents  are 
assumed  to  be  located  just  outside  of  the  installation,  near  the  western  boundary  and 
the  ADA  Area  of  UMDA.  Concentrations  of  contaminants  of  concern  in  airborne 
dust  from  each  of  the  three  relevant  sites-Site  16  and  followup  fieldwork  Sites  15  and 
19“are  calculated  according  to  Equation  B  in  Table  6-14  of  the  Baseline  RA,  using 
the  95  percent  UCL  on  the  arithmetic  mean  of  surface  soil  data  (to  a  depth  of  2  feet). 
These  soil  concentrations  are  obtained  from  occurrence  and  distribution  tables 
presented  in  Section  3.0*.  The  site-specific  airborne  dust  concentrations  are  then 
summed  across  the  three  sites  to  obtain  exposure  point  concentrations  for  the  offsite 
western  boundary  residents. 

6.5.1.13*  Irrigon  Residents.  Table  6-40*  presents  estimated  exposure  point 
concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  Irrigon  residents  via 
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TABLE  e-ae* 

Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Dust 
Current  Land  Use  Scenario,  Hermiston  Residents 
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Estimated  Contaminant  ConcentrationB  in  Air  and  Estimated  Human  Intakes 

Due  to  Inhaiation  of  Dust 
Current  Land  Use  Scenario.  Hermiston  Residents 
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TABLE  6-39* 

Estimated  Contaminant  Concentrations  In  Air  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Dust  _  . 

Cument  Land  Use  Scenario,  Western  Boundary  Residents 
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TABLE  6-40* 

Estimatod  Contaminant  Concontrations  in  Air  and  Estimatad  Human  Intakos 

Due  to  inhaiation  of  Dust 
Current  Land  Use  Scenario,  irrigon  Residents 
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(c)  -  The  soil  concenifallon  used  to  catcuiate  the  (X)ncentralk>n  in  air  ia  the  maximum  detected  concenUallon.  which  is  less  than  the  95  percent  confidence  limit  on  the  withmelic  mean 
-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

*Vx"  -  Not  calculated  since  chemical  was  not  identified  as  a  contaminant  of  concern  at  this  site. 

*  -  Replaces  original  Table  6-40  in  the  Final  Baseline  RA;  Dames  a  Moore,  1992a. 

**  -  Site  at  which  foUowup  fieldwork  was  corKkicted. 


inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  the  only  pathway 
quantitatively  evaluated  for  these  receptors.  For  purposes  of  air  modeling,  the  Imgon 
residents  are  assumed  to  be  located  at  a  school  in  town.  Concentrations  of 
contaminants  of  concern  in  airborne  dust  from  each  of  the  three  relevant  sites—Site 
16  anfl  followup  fieldwork  Sites  15  and  19--are  calculated  according  to  Equation  B 
provided  in  Table  6-14  of  the  Baseline  RA,  using  the  95  percent  UCL  on  the 
arithmetic  mean  of  surface  soil  data  (to  a  depth  of  2  feet).  These  soil  concentrations 
are  obtained  from  occurrence  and  distribution  tables  presented  in  Section  3.0*.  The 
site-specific  airborne  dust  contaminant  concentrations  are  then  summed  across  the 
three  sites  to  obtain  exposure  point  concentrations  for  the  offsite  Irrigon  residents. 


652*  Future  Land  Use  Scenario 


652.1*  Operable  Unit  A:  Explosive  Washout  Lagoons  and  Associated  Buildings 
652.1.2*  Site  5:  Explosive  Washout  Plant.  Tables  6-51*  through  6-54*  present 


estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes 


for  dermal  absorption  of  contaminants  in  soil  (pathway  1),  incidental  soil  ingestion 
(pathway  2),  dust  inhalation  (pathway  3),  and  crop  ingestion  (pathway  12), 
respectively,  for  the  future  residential  land  use  scenario  at  followup  fieldwork  Site  5. 


The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  5,  obtained  from  Table  3-8*. 


652.13*  Site  36:  Building  493  Paint  Sludge  Discharge  Area.  Tables  6-55*  through 
6-57*  present  estimated  exposure  point  concentrations  and  carcinogenic  and 
noncarcinogenic  intakes  for  incidental  soil  ingestion  (pathway  2),  dust  inhalation 
(pathway  3),  and  crop  ingestion  (pathway  12),  respectively,  for  the  future  residential 
land  use  scenario  at  followup  fieldwork  Site  36. 


The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  36,  obtained  from  Table  3-9*. 


63.2.1.4*  Site  47:  Boiler /Laundry  Effluent  Discharge  Site.  Tables  6-58*  through 
6-60*  present  estimated  exposure  point  concentrations  and  carcinogenic  and 
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TABLE  6-51* 


Estimated  Contaminant  Concentrations  in  Soii  and  Estimated  Human  Intakes 
Due  to  Dermal  Absorption  of  the  Contaminants  in  the  Soil  at  Site  5 
Future  Residential  Land  Use  Scenario 


Expotura 

Point 

Oarmal 

Absorption 

Carcinoganic 

Noncarcinoganic 

Concantration 

Factor 

Intaka 

Intaka 

Analvt* 

(ma/ka)(a) 

(unitlass) 

Ima/ka/dmv) 

(mg/kg/day) 

135TNB 

5.67 

0.50 

— 

^49E-04 

13DNB 

0.302 

0.50 

— 

1.32E-05 

24€TNT 

758 

0.50 

1.42E-02 

8.32E-02 

24DNT 

0.824 

0.50 

1.55E-05 

3.61  E-05 

HMX 

17.8 

0.50 

— 

7.72E-04 

RDX 

165 

0.00 

O.OOE+00  (b) 

O.OOE-l-00  (b) 

Talryl 

3.39 

0.50 

— 

1.49E-04 

M  -  CveMra  point  eenewitaiion  is  lh«  95  pareMil  uppw  eenlidwiM  nml  on  ttM  wtthiMlie  mMn  ^  «oa  didi  (tunplM  IM*  than 

Sfsat  dsop).  Nen-cWads  ara  raplaead  with  ono-half  tha  dslsetien  (aval for  ealeulatins  axpoaura  point  ooneanhation. 

(b)  -  Saoauaa  ROX  is  net  daniadly  abaorbad,  tha  earoineganie  and  noneareineotnie  Makaa  ara  xmo. 

-  Not  eaieulatad  baeausa  oenteminaft  is  net  eensidsrada  careinegan  or  pelsney  IscSor  is  nelaMiiablo. 

*  -  Rspiseas  origbwITabla  6-51  in  tha  Finat  Basaiina  RA;  Camas  S  Moors.  19920. 
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TABLE  6-52* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Incidental  Ingestion  of  Soil  at  Site  5 
Future  Residential  Land  Use  Scenario 


Exposure 

Point 

Concontration 


Anaivta 

fmo/kgUa) 

IBBTNB 

5.67 

13DNB 

0.302 

246TNT 

758 

24DNT 

0.824 

HMX 

17.6 

RDX 

165 

Tatryl 

3.39 

Nitrlta/nitrate 

8.3 

Carcinoganic 

Noncarcinogenic 

Intake 

Intake 

(mg/ka/dav) 

(tng/kg/dav) 

2.07E-05 

1.10E-06 

1.19E-03 

2.77E-03 

1.29E-06 

3.01  E-06 

6.43E-05 

2.58E-04 

6.03E-04 

1.24E-05 

M  — 

3.03E-05 

M  -  bpoti**  point  eonewiPoUon  k  tho  PS  pwe^d  upp»  coofidwieo  liml  on  ttio  orKhmolie  mw  of  turfaeo  soil  tUm 
(Mmpiss  toss  thm  2  f*ot  dsop).  Non-dstoeto  sro  rspUMd  with  ons-hrtf tho  dstoetion  for  esteutalinfl  ssposuro 

point  cone«fifr«iion. 

a _ •  -  Not  calculated  bocauto  eonteminart  la  not  eonaldarad  a  carcinogen  or  potency  tectar  ia  no*  availabte. 

•  -  Raplactt  original  Tabte  8-52  in  the  Final  Batalina  RA;  Damat  5  Moora.  1092a. 
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TABLE  6-53* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  intakes 
Due  to  Inhaiation  of  Dust  at  Site  5 
Future  Residentiai  Land  Use  Scenario 


Source -R«lat»d  Oust  Concsntration  for  Site  5  is  0.000835  mg/m3  (saa  Appandix  E) 


Concentration 

Exposure 

Point 

Carcinogenic 

Noncarcinogenic 

in  Soil 

Concentration 

intake 

Intake 

Analvt8 

(mg/kg)(a) 

(mgym3)(b) 

(mg/kg/dav) 

trng/ka/dayl 

135TNB 

5.67 

4.73E-09 

— 

1.30E-09 

130NB 

.  0.302 

^52E-10 

— 

6.91E-11 

248TNT 

758 

6.33E-07 

7,43E-08 

1.73E-07 

24DNT 

0.824 

6.88E-10 

8.08E-11 

1.89E-10 

HMX 

17.6 

1.47E"08 

— 

4.03E-09 

RDX 

185 

1.38E-07 

1.62E-08 

3.77E-08 

Talryl 

3.39 

2.83E-09 

— 

7.76E-10 

NHrits/nltrafts 

8.3 

6.9dE-09 

— 

1.90E-09 

(lO  *  Coneantration  in  toQ  is  tha  05  pareant  uppar  eonfidanea  limit  on  tha  arHhmatie  maan  of  surfaea  soil  dbta 

(samplas  lass  than  2  faat  daap).  Non-dataets  ara  rapiaead  with  ona-halTtha  dataetion  (aval  for  ealcuiating  tha  soil 
oonoanOalion . 

(b)  --  Tha  axpoaura  point  concanOation  is  tha  product  of  tha  total  sourea*ralalad  dust  eoneantration  and  tha  contaminant 
coneantration  in  surfsea  soS.  Tha  assumption  is  mada  that  tha  contaminarts  ara  cfisOibutad  in  tha  air  in  tha 
sama  proportion  as  thay  ara  in  tha  surthea  soO. 

*  -  Raplacas  original  Tabla  8-53  in  tha  Final  Basalins  RA;  Damas  &  Moora.  1002a 
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TABLE  6-54* 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  Intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  5 
Future  Residential  Land  Use  Scenario 


Anaivto 

Concontration 
in  Soil  (a) 
<mQ/i<g) 

135TNB 

5.67 

130NB 

0.302 

246TNT 

758 

24DI^ 

0.824 

HMX 

17.6 

RDX 

165 

Totry! 

8.39 

Nitrate/nitrite 

8.3 

Concontration 

Concontration 

in  Watar  (b) 

in  Crops 

ruQ/n 

NA 

4.57E+01 

NA 

1.61E-«-00 

NA 

2.05E+03 

NA 

2.29E+00 

NA 

4.82E+02 

NA 

aciE-t-os 

NA 

1.46E+01 

NA 

XX 

Carcinogenic 

Noncarcinogenic 

Intake 

Intake 

fwa/kg/davi 

fmo/ko/davi 

S.OOE-02 

1.76E-03 

9.63E-01 

2.25E-1-00 

1.07E-03 

2.51  E-03 

5.28E-01 

9.43E-01 

2.20E-t-00 

1.60E-02 

XX 

M  Cone«nfr«tioomtoili*lh*#5p«re*ntupp«  eon«d«w*lim»onlh««rHhin«licm«*nor»urt»e«totlekl« 

toil  eonetnMion. 

Cb)  Coiie«*«Jioo  in  ^oundiwniw  it  th*  95  pwewrt  Hppw  eonfictonct  limi  on  Iho  trHhmtfie  mtwi  of  »oond«*««  <Mt. 
Nen-dttoea  troroplMod  wNh  ono-htlfttit  dttodion  dJeutattnaiho  ffound*«ltf  ooneonbnBon. 

. _  No*  iMeauM  eonttminMt  h  net  eentidarod  •  eareinogwi  of  po»«iey  fcelof  it  noftvtiltblo. 

^0^  —  Quantiitiv*  Information  on  uptaka  factors  notavallabla. 

-ND'-Noedateclad 

•NA*  -  Not  applicabla  baeausa  jpoundi^tar  samplat  wsra  not  eollactad  at  this  sHa. 

*  -  Raplacas  originalTabla  6-54  in  tha  Final  Batalina  RA:  Damas  &  Moora.  19Q2a. 


TABLE  6-55* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Incidental  Ingestion  of  Soil  at  Site  36 
Future  Residential  Land  Use  Scenario 


Exposure 

Point 

Carcinoganie 

Noncarcinoganic 

Coneantration 

intake 

Intake 

Analvt# 

(mg/kg)  (a) 

(mg/kg/dav) 

fmo/kg/dav) 

Cadmium 

216 

— 

7.89E-04 

Chromium 

63 

— 

^30E-04 

Cobalt 

11.5 

— 

4^E-0S 

Coppw 

51.1 

— 

1.B7E-04 

bon 

22210 

— 

8.11E-02 

Load 

139 

— 

5.08E-04 

Ntekal 

17.7 

— 

6.47E-05 

SSvar 

0.315 

— 

1.15E-06 

Zinc 

707 

— 

^S8E-03 

Nbrita/nitrata 

8.22 

— 

3.00E-05 

fi)  -  Expotur*  point  conconfration  it  1h«  05  ptreont  upptr  oonff dtnet  liml  on  Iht  arithmttic  mMui  ol  turfteo  toil  dtte 
(tamplot  Ittt  than  2fatt  dtap).  Non-datadt  art  raplaead  with  ona-halftha  dataetion  lavat  for  calculating  axpotura 
point  ooncantabofi. 

- — •  -  Not  caleulatad  bacauta  contaminant  it  not  eontidarad  a  cardnogan  or  potancy  factor  it  not  availabta. 

*  -  Raplaeat  originaJTabla  8-55  in  tha  Final  Batalina  RA;  Oamat  &  Moora»  1992a. 
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TABLE  6-56* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 
Due  to  Inhalation  of  Dust  at  Site  36 
Future  Residential  Land  Use  Scenario 


Source- R«lat*d  Dust  Concsntratlon  for  SKa  36  is  0.000767  mg/inS  (saa  Appendix  E) 


Concantration 

Expoaura 

Point 

Carcinoganic 

in  Soil 

Concantration 

Intaka 

Analvt« 

^ma/m3Ub) 

fma/kg/day) 

Cadmium 

216 

1.66E-07 

1.95E-06 

Chromium 

63 

4.63E-06 

5.67E-09 

Cobalt 

11.5 

8.82E-09 

—  — 

Coppar 

51.1 

3.92E-06 

— 

Iron 

22210 

1.70E-05 

Uad 

139 

1.07E-07 

—— 

Nickai 

17.7 

1.96E-06 

1.59E-09 

Silvar 

0.315 

2.42E-10 

ZfK 

707 

5.42E-07 

— - 

NHrita/nHrata 

8.22 

6.30E-09 

— — 

Nonearcinoganic 

intake 

fmo/ko/davi 

4.54E-08 

1.32E-08 

2.42E-09 

1.07E-08 

4.67E-06 

2.92E-08 

3.72E-09 

6.62E-11 

1.49E-07 

1.73E-09 


M  -  ConeanSsbon  in  soil  is  tha  95  pareant  uppar  eenfidanea  limit  on  tha  arHhmabc  maan  of  surtsea  soil  dais 

^amplas  lass  than  2  fast  daap).  Non-dalacts  ara  raplaead  wHh  ona-habtha  dalsetian  laval  for  ealeulabng  ttia  soil 
ooncanbalion. 

(b)  -  Ttia  oxposura  point  eoncanbabon  is  Ilia  product  of  bio  total  sourea-ralatad  dust  eoncanbabon  and  Ilia  eontaminaiil 
eoneanbabon  in  surteea  soil.  Tha  assumpbon  is  mads  that  tha  eontaminatte  ara  disbibulad  in  tha  ab  in  tha 
sama  proporbon  as  biay  ara  in  tha  surlua  sol. 

. _ •  _  Not  caleulalad  baeausa  eonlaminait  is  not  eonsidsrad  a  earcinogan  or  potency  factor  is  not  availabla. 

•  -  Raplacas  ori»nalTabIa-e-59  in  tha  Rnal  Basalins  RA:  Dames  &  Moora.  1992a. 
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TABLE  6-57* 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  36 
Future  Residentiai  Land  Use  Scenario 


Concentration  Coneantration  Concentration 


in  Soil  (a) 


Analvt* 

Cadmium 

216 

Chromium 

63 

Cobait 

11.5 

Copper 

51.1 

Iron 

22210 

Lead 

139 

Nickel 

17.7 

Silver 

0.315 

Zinc 

707 

Nitrite/nitrate 

6.22 

in  Water  (b) 

In  Crops 

(ua/\) 

NA 

1.30E+01 

NA 

6.30E-02 

NA 

XX 

NA 

XX 

NA 

XX 

NA 

6.95E-01 

NA 

6.85E-01 

NA 

XX 

NA 

XX 

NA 

XX 

Carcinogenic 

Intake 

(tnfl/kg/day) 


Noncarcinogenic 

intake 

(ma/kq/dav) 

1.42E-02 

6.90E-05 

XX 
XX 
XX 

7.62E- 
9.70E^ 

XX 
XX 
XX 


(i)  Concentration  in  toil  it  the  95  percent  upper  confidence  limit  on  the  arHhmelfc  mean  of  turetce  toil  dtta 
^mplet  lett  than  2ftet  deep),  Non-detectt  are  replaced  wHh  one-half  the  detection  level  for  calculating 
the  toil  concenOation. 

Concenkation  in  grounchwtor  it  the  95  ^cent  upper  confidence  Itml  on  the  arithmetic  mean  of  ^oundMOter  data. 
Non-detects  are  replaced  with  one-half  the  detection  level  for  calculating  the  groundwater  eoncertfration. 

*  -  Not  calculated  because  contaminart  it  not  corttldered  a  carcinogen  or  potency  factor  is  not  available. 

W  -  Quarrtlative  information  on  uptake  factors  not  available. 

-ND- -  Not  detected. 

*NA*  -  Not  applicable  because  groundwater  samples  were  not  collected  at  this  tAt. 

*  -  Replaces  originalTable  5-57  in  the  Rnal  Baseline  RA;  Dames  &  Moore.  19Q2a. 
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TABLE  6-58* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Dermal  Absorption  of  Contaminants  in  Soil  at  Site  47 
Future  Residential  Land  Use  Scenario 


Exposura 

Point 

Darmai 

Absorption 

Carcinoganic 

Noncarcinoganic 

Concantration 

Factor 

Intaka 

Intake 

Analvt# 

(mo/kaUa) 

funitlass) 

(mo/kQ/dav) 

rmo/ko/dav) 

PCB-1260 

0.336 

0.06 

7.57E-07 

1.77E-06 

M  -  Unlf  eSMTWiM  noted.  Iho  oxpoouro  point  eoneonfroBoo  h  Iho  95  pweont  upp»  eonfieteneo  limH  on  tho  oiithmolic  moon  of  iioteeo  toil 

dite  (umptet  tett  Ihon  2  foot  dtop).  Non-doteete  or#  ropteeod  vnth  ono-holf  Iho  doteetion  tovol  for  eoleuteting  oxpoturo  point  eoneonOotion. 
*  -  RopteeooorigiiwlTobte  6-SS  in Sm  Final  Batalint  RA;  Damot  S  Moero,  1992a. 
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TABLE  6-59* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Incidental  Ingestion  of  Soil  at  Site  47 
Future  Residential  Land  Use  Scenario 


Point 

Carcinogenic 

Noncarcinogi 

Coneantration 

Intake 

Intake 

Analvte 

Cing/fca}{a} 

(mo/kg/day) 

fma/ka/dav) 

Antimony 

151 

— 

5.52E-04 

Barium 

470 

— 

1.72E-03 

Cadmium 

23.3 

— 

8.51  E-05 

Calcium 

73240 

— 

2.68E-01 

Chromium 

40 

— 

1.46E-04 

Copper 

264 

— 

9.64E-04 

load 

428 

— 

1.56E-03 

Magnaaium 

15950 

-- 

5.83E-02 

Marcuiy 

0.559 

-- 

^04E-06 

Nfekal 

47.1 

— 

1.72E-04 

Saianium 

0.261 

— 

9.53E-07 

88var 

0.638 

— 

2.33E-06 

Sodium 

927 

— 

3.39E-03 

Zine 

961 

— 

3.51  E-03 

NMrHa/hteate 

18.6 

— 

6.79E-05 

6anxo(a)anthraeana 

0.249  (b) 

3.90E-07 

9,10E-07 

6anzo(b)fluorarTthana 

0.449  (b) 

7.03E-07 

1.64E-06 

Ban2o(k)fluoranthana 

0.23  (b) 

3.60E-07 

8.40E-07 

Chrytarw 

0.481  (b) 

7.53E-07 

1.76E-06 

Di*n*butyl  phthaiata 

0.813 

^97E-06 

Ruoranthana 

0.294(b) 

— 

1.07E-06 

Phananthrana 

0.093  (b) 

— 

3.40E-07 

Pyrana 

0.325  (b) 

— 

1.19E-06 

Chlordana 

0.303 

4.74E-07 

1.11E-06 

ODD 

0.176 

2.76E-07 

6.43E-07 

DDE 

0.007 

1.10E-08 

2.56E-08 

DDT 

0.067 

1.05E-07 

2.45E-07 

Dialdrin 

0.007 

1.10E-08 

2.56E-08 

PCB-1260 

0.336 

5.26E-07 

1.23E-06 

M  -  UniMt  olh«rwis«  noted,  tho  •xpoturo  point  ooncontation  it  tho  95  ptreont  upptr  eonfidtnco  limit  on  tho  arithmotic 
moan  of  turteea  tott  date  (tamplat  teat  than  2  teat  daap).  Non-datacta  ara  raptaead  vnth  ona-half  tha  dataction  iaval 
ter  calculating  axpoaura  point  concanfration. 

(h)  *  ^  05  parcant  uppar  confidanca  Kml  on  tha  arithmatic  maan  axcaada  tha  maximum  datactad  concantrafaon;  tharafora. 
tha  maximum  detected  eoncantation  it  usadaa  tha  axpoaura  point  coneanfration. 

Mot  ealeutatad  bacauaa  contaminant  is  not  eonsidarad  a  carcinogan  or  potency  tector  ia  not  availabla. 

*  -  Raplacaa  original  Table  8-59  in  tha  Rnal  Batalina  RA:  Damaa  &  Moore,  1992a. 
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TABLE  6-60* 


Estimated  Contaminant  Concentrations  In  Air  and  Estimated  Human  Intakes 
Due  to  Inhalation  of  Dust  at  Site  47 
Future  Residential  Land  Use  Scenario 


SaurM-IWatad  Dust  Canesntraiien  for  SHs  47  is  0.000839  mg/mS  (sss  Appsndix  E) 


Afiaivto 

Concantration 
In  Soil 
(mQ/ka}(al 

Antimony 

151 

Bwium 

470 

Cadmium 

23.3 

Citiclum 

73240 

Chromium 

40 

Coppar 

264 

Laad 

428 

Magnaaium 

15950 

Marcury 

0.559 

Ntekal 

47.1 

Salanium 

0.261 

88var 

0.638 

Sodium 

927 

Zinc 

961 

NIbtta/hilratiB 

18.6 

BarvBo(iO>nltvaeana 

Banzo(b)fluoranthana 

0.249  (b) 
0.449  (b) 

Banzo(k}fluoranthana 

0.23(b) 

Chrysana 

0.481  (b) 

0i-n*butyl  phthalata 

0.813 

Fluoranlhana 

0.294(b) 

Phactantiwana 

0.093(b) 

Pyiana 

0.325(b) 

Chlordana 

0.303 

ODD 

0.176 

DOE 

0.007 

DDT 

0.067 

DWdrin 

0.007 

PCB-12S0 

0.336 

Expoaura 

Point 

Carcinoganic 

Concantration 

Intaka 

rma/m3Uc) 

(mo/kq/dayl 

1.27E-07 

—  — 

8.94E>07 

— 

1.95E-08 

2.30E-09 

6.14E-05 

— 

8.36E-0B 

3.94E-09 

2.21  E-07 

—  - 

3.S9E-07 

— 

1.34E-05 

-- 

4.69E-10 

— 

3.95E-08 

4.64E-09 

M9E-10 

-- 

5.35E-10 

— 

7.78E-07 

— 

8.06E-07 

-- 

1.S6E-08 

— 

2.09E-10 

2.45E-11 

3.77E-10 

4.42E-11 

1.93E-10 

2.27E-11 

4.04E-10 

4.74E-11 

6.82E-10 

-- 

2.47E-10 

-- 

730E-11 

— — 

2.73E-10 

-- 

^54E-10 

2.98E-11 

1.48E-10 

1.73E-11 

5.87E-12 

6.90E-13 

5.62E-11 

6.60E-12 

5.87E-12 

6.90E-13 

242E-10 

3.31E-11 

Noncsrcinogsnie 
Intaks 
fmo/ka/davt 
3.47E-08 
1.08E-07 
5.36E-09 
1.68E-05 
9.19E-09 
6.07E-08 
9.84E-08 
3.67E-06 
1.28E-10 
1.08E-08 
6.00E-11 
1.47E-10 
Z13E-07 
2.21  E-07 
4.2BE-09 
5.72E-11 
1.03E-10 
5.29E-11 
1.11E-10 
1,87E-10 
6.76E-11 
2.14E-11 
7.47E-11 
6.96E-11 
4.05E-11 
1.61E-12 
1.54E-11 
1.61  E-12 
7.72E-11 


U-UnlM*(4tMrNis»  noted,  tti*  eooe«i»otion  in  ton  i«  tti*  9S  paewS  uppte  eonfidoneo  liml  on  « ithmoBc  moM  of  (urfoeo 

sea  date  (Minpte*  test  thon  2  teol  doop).  Non-dotoete  «•  ropteeod  with  ono-holt  tho  dotoetion  lovol  for  eoleutoting  Iho  toil 

oonCrWi^Efiofi. 

m  -  ThoSS  p«c««t  upp«  eonfidoneo  Bml  on  Iho  orKhmolie  mowi  oxcoodo  the  moximum  dotoetod  eoncontrotion:  thorofaro. 
Ih*  maximufn  d«t*ct«d  conc«nfr*tion  it  us»d  at  tha  toil  concantratfon. 

-  Tha  axposura  point  concantration  it  tha  product  of  tha  total  tourca-ralatad  dust  concantration  and  tha  contaminant 
cencanfratSon  In  turftca  toil.  Tha  attumption  it  mada  that  tha  contaminarts  ara  distributad  in  tha  air  In  tha 
tama  proportion  at  thay  ara  In  tha  turteea  toll 

•_  -•  -  Not  calculated  bacauta  contamlnart  it  rwt  contfdarad  a  carcinogen  or  potency  factor  it  not  available. 

*  Roptacaa  originalTabla  6“60  In  tha  Final  Batalina  RAj  Dames  &  Moora,  1092a. 
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noncardnogenic  intakes  for  dennal  absorption  of  contaminants  in  soil  (pathway  1), 
inddental  soil  ingestion  (pathway  2),  and  dust  inhalation  (pathway  3),  respectively,  for 
the  future  residential  land  use  scenario  at  followup  fieldwork  Site  47. 

The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  47,  obtained  from  Table  3-10*. 

As  discussed  in  Section  3.0*,  no  additional  groundwater  sampling  was  conducted 
at  Site  47  during  followup  fieldwork;  therefore,  the  exposure  point  concentrations  and 
carcinogenic  and  noncardnogenic  intakes  for  groundwater  ingestion  (pathway  5), 
inhalation  of  VOCs  emitted  from  groundwater  (pathway  6),  and  dermal  absorption  of 
contaminants  in  groundwater  (pathway  7)  are  unchanged  from  those  discussed  in 
Section  6.5.2. 1.4  of  the  Baseline  RA. 

Table  6-61*  presents  the  estimated  soil  concentration,  groundwater 

concentration,  crop  concentration,  and  carcinogenic  and  noncardnogenic  intakes  for 
crop  ingestion  (pathway  12)  for  the  flood  gravel  aquifer  for  the  future  residential  land 
use  scenario  at  Site  47. 

The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  47,  obtained  from  Table  3-10*.  The 
groundwater  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
groundwater  data  from  the  flood  gravel  aquifer,  obtained  from  Table  3-4  in  the 
Baseline  RA. 

Table  6-62*  presents  the  estimated  soil  concentration,  groundwater 

concentration,  crop  concentration,  and  carcinogenic  and  noncarcinogenic  intakes  for 
crop  ingestion  (pathway  12)  for  the  basalt  aquifer  for  the  future  residential  land  use 
scenario  at  Site  47. 

The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  47,  obtained  from  Table  3-10*.  The 
groundwater  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
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TABLE  6-61* 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  Intakes 
^Contaminants  Due  to  Consunmtion  of  Crops  at  Site  47 — Flood  Gravel  Aquifer 

Future  Residential  umd  Use  Scenario 


Concentration 

Coneantration 

in  Soil  (a) 

in  Watar  (b) 

Andivf 

fmo/ko) 

IUQ/» 

Antimony 

151 

Z9 

Arsenic 

1.8 

15 

Barium 

470 

35.5 

Bwyilium 

0.576  (c) 

0.5  (c) 

Cadmium 

23.3 

ND 

Calcium 

73240 

49692 

Chromium 

40 

11 

Copper 

264 

7.16 

Uad 

428 

5.84 

Magnesium 

15950 

22433 

Mercury 

0.559 

0.203 

Nickel 

47.1 

17.6 

Selenium 

0.261 

ND 

Stiver 

0.638 

0.167 

Sodium 

927 

46347 

Vanadium 

77.7 

81.3 

Zinc 

961 

38.4 

NftrHe^nitrate 

18.6 

16885 

135TNB 

ND 

47.1 

130NB 

ND 

1.37 

246TNT 

ND 

418 

240NT 

ND 

49.8 

260NT 

HD 

0.662 

HMX 

NO 

160 

BOX 

ND 

729 

NitrobenzMie 

NO 

1.48 

Telryl 

ND 

0.468 

Trichloroethylene 

NO 

0.908 

Benso(a)anthrecene 

0.249  (c) 

ND 

Benzo(b)fluoranthene 

0.449  (C) 

ND 

Ben2o(k)fluorenthene 

0.23  (e) 

ND 

Chrytm 

0.461  (e) 

NO 

Dl-n-bulytphthaiale 

0.813 

NO 

Ruoranlhene 

0.294  (c) 

ND 

Phenanthrene 

0.093  (c) 

ND 

Pyrene 

0.325  (e) 

ND 

Chlordane 

0.303 

ND 

ODD 

0.176 

NO 

DDE 

0.007 

ND 

DDT 

0.067 

NO 

Dieldrin 

0.007 

ND 

PCB-1260 

0.336 

NO 

Coneantration 

Carcinogenic 

Noncarcinoganic 

in  Crops 

intake 

Intaka 

Imo/ko) 

fmo/ka/day) 

fma/kg/davt 

XX 

— — 

XX 

7.26E-03 

3.41  E-06 

7.96E-06 

XX 

—  ■ 

XX 

5.77E-04 

2.71  E-07 

6.32E-07 

1.40E+00 

— 

1.53E-03 

XX 

-- 

XX 

4.00E-02 

— 

4.38E-05 

XX 

XX 

2.14E4>00 

.  — 

2.35E-03 

XX 

— 

XX 

5.03E-02 

— 

5.52E-05 

2.36E+00 

— 

^58E-03 

XX 

-- 

XX 

XX 

— 

XX 

XX 

-- 

XX 

XX 

— 

XX 

XX 

— 

XX 

XX 

-- 

XX 

1.64E-01 

— 

1.80E-04 

4.60E-03 

— 

5.05E-06 

1.33E+00 

6.24E-04 

1.46E-03 

1.59E-01 

7.45E-05 

1.74E-04 

2.13E-03 

1.00E-06 

2.33E-06 

6.16E*01 

— 

6.75E-04 

2.62E+00 

1.23E-03 

2.88E-03 

4.78E-03 

-- 

5.24E-06 

1.55E-03 

— 

1.69E-06 

2.79E-03 

1.31E-06 

3.06E-06 

6.32E-03 

3.91  E-06 

9.12E-06 

5.60E-03 

2.63E-06 

6.14E-06 

9.92E-04 

4.66E-07 

1.09E-06 

1.06E-02 

4.99E*06 

1.16E-05 

1.83E-02 

2.00E-05 

9.45E-03 

-- 

1.04E-05 

9.52E-03 

— 

1.04E-05 

1.84E*02 

8.66E-06 

2.02E-05 

7.37E-03 

3.46E-06 

8.07E-06 

4.17E-03 

1.96E-06 

4.57E-06 

1.39E-04 

6.55E-08 

1.53E-07 

5.47E-04 

2.57E-07 

6.00E-07 

5.72E-05 

2.68E-08 

6.26E-08 

3.99E-03 

1.87E-06 

4.37E-06 

^  t»«  enne«nlr>tlaii  in  toil  i*  ttw  SS  (Mrennt  upptr  eonfidnne*  limi  on  tho  nrithmotie  mow  of  »<»faeo  »oil  doti 

(tamplM  IMS  Sion  2  lost  dssp).  Non-dstsds  art  rsplacsd  with  ono-hnif  ths  dstsction  Itvsl  for  calculating  Ihs  soil  concaofratioo. 

(b)  -  UniMS  ethSTMis#  notad,  lha  groundwatsr  eoneanbation  is  lha  95  parcani  uppar  confidanca  limit  on  ths  arithmstie  maan 
of  »oundv«ats»  data.  Non-datacls  ara  raplacad  v«th  ona-half  tha  dataction  lavalfor  calculating  axposura  point  concantraBon. 

(e)  -  Tlta  95  parcani  uppar  confidanca  llml  on  tha  arithmabc  maan  axcaads  tha  maximum  datactad  eoneaniration;  tharafora. 

(h*  maximum  datactad  coneantration  It  utad. 

e _ •  -  Not  calculated  baeausa  contaminart  Is  not  considarad  a  carcinogen  or  potancy  factor  it  not  available. 

W  -  Quantlatrva  information  on  uptake  factort  not  available. 

■NO*  -  Not  detected 
•NA*  -  Not  analyzed 

•  -  Replacet  original  Table  5-81  In  the  Final  BateHne  RA;  Dames  &  Moore,  1M2a. 
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TABLE  6-62* 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  Intekes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  47 — Basalt  Aquifer 

Future  Residential  Land  Use  Scenario 


rmnsnaaHnn 

Cofieefdration 

Concetdrsbon 

Careinogenie 

Noncerdnogenic 

iaSeaM 

lnVMar(c) 

In  Crops 

Make 

MlUi* 

Ima/kdl 

lug/0 

jBia&fll 

Imo/ka/dav) 

tog/kq/d»v) 

Antimony 

151 

3.57 

XX 

m 

Barium 

470 

32.0 

XX 

— — 

XX 

Cadmium 

23.3 

NO 

1.40E4-00 

" 

133E-03 

Calcium 

73240 

36112 

« 

-- 

XX 

Chromium 

40 

NO 

4.00E-02 

-- 

4.36E-05 

Coppw 

264 

NO 

XX 

” 

LMd 

426 

3.04 

2.14E<k00 

-- 

2.35E-03 

Magnaaium 

15650 

19059 

« 

” 

XX 

Marcury 

QJ6S9 

NO 

5.03E-02 

“ 

5.51  E-05 

HcM 

47.1 

NO 

2.36E-I-00 

— 

2.58E-03 

Balanium 

0.261 

NO 

XX 

— — 

XX 

Slvar 

0.636 

NO 

XX 

" 

XX 

Sodium 

927 

65340 

XX 

— 

XX 

Zinc 

961 

21.7 

XX 

-- 

XX 

NKrtta/hilrata 

16.6 

16329 

XX 

" 

XX 

135TNB 

NO 

14.5 

5.04E-02 

-- 

5.53E-05 

13DNB 

NO 

0.474 

1J9E-03 

— 

1.75E-06 

24eTMr 

NO 

142 

4.91E-01 

2.12E-04 

4.94E-04 

240NT 

NO 

22 

7.00E-02 

3.29E-05 

7.68E-05 

HMX 

NO 

126 

4.03E-01 

-- 

5.40E-04 

RDX 

NO 

1900 

6.84E'F00 

3.21  E-03 

7.49E-03 

Ban»(a)anthracana 

0Jt49(b) 

NO 

9.50E-03 

2.56E-0e 

6.02E-06 

Barw(b)fluoran1hana 

0.449  (b) 

NO 

9.60E-03 

2.63E-06 

6.14E-06 

Banzo(k)fluoranthana 

0.23(b) 

NO 

9.92E-04 

4.66E-07 

1.00E-06 

Chryam 

0.461  (b) 

NO 

1.06E-02 

4.99E-06 

1.16E-05 

Di-n-butyl  phthaiafta 

0J13 

NO 

1JdE-02 

" 

2.00E-05 

Ruoranihana 

0.294(b) 

NO 

9.45E-03 

— — 

1.04E-05 

Phananthrana 

0.093(b) 

NO 

9.52E-03 

— 

1.04E-05 

Pyrana 

0.325  (b) 

NO 

1.64E-02 

" 

2.02E-05 

Chlordana 

0.303 

NO 

7J7E-03 

3.46E-06 

6.07E-06 

ODD 

0.176 

NO 

4.17E-03 

1.96E-06 

4.57E-0e 

DOE 

0.007 

NO 

149E-04 

6.55E-06 

1.S3E-07 

DOT 

0.067 

NO 

S.47E-04 

2.57E-07 

6.00E-07 

Dialdrin 

0.007 

NO 

7.76E-04 

3.65E-07 

6.51  E-07 

PCB-1260 

0.336 

NO 

3.09E-03 

1.67E-06 

4.37E-06 

(i)  -  UniM  odwfvws#  nolBd,  ttM  concentration  in  soQ  i»  the  95  percent  upper  confidence  Oml  on  the  ar fthmetic  mean  of  eurfece  soil  deta 
(Mmplet  ieet  than  2  feet  deep).  Non-detecti  are  replaced  with  one-half  the  detection  level  for  calculating  the  soil  concenfration. 

Q»)  -  The  95  percent  upper  confidence  nml  on  the  arithmetie  mean  exceeda  the  maximum  detected  concentration;  therefore, 
the  maximum  detected  ooncenfradon  ia  used. 

(b)  -  Concenfradon  In  ^oundweter  is  the  95  percent  upper  confidence  HmHon  the  arithmetie  mean  of  groundwater  data. 

Non-detects  are  replaced  with  one-half  the  detection  level  for  calculating  the  groundwater  concentration. 

—  Not  calculated  because  contamlnart  Is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

W  -  Quantitative  information  on  uptake  factors  not  available. 

-ND'- Not  detected 
*NA*  -  Not  analyzed 

*  -  Replaces  original  Table  6-02  In  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 
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groundwater  data  from  the  basalt  aquifer,  obtained  from  Table  3-5  in  the  Baseline 
RA. 


6522*  Operable  Unit  B:  Ammunition  Demolition  Activity  Area 


6522A*  Site  15!  TNT  Sludge  Burial  and  Bum  Area.  Tables  6-81*  through  6-83* 
present  estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic 
intakes  for  dermal  absorption  of  contaminants  in  soil  (pathway  1),  incidental  soil 
ingestion  (pathway  2),  and  dust  inhalation  (pathway  3),  respectively,  for  the  future 
residential  land  use  scenario  at  followup  fieldwork  Site  15.  Table  6-84  in  the  Baseline 
RA,  which  presents  exposure  point  concentrations  and  carcinogenic  and 
noncarcinogenic  intakes  for  groundwater  ingestion  (pathway  5)  for  the  future 
residential  land  use  scenario  at  Site  55  and  followup  fieldwork  Site  15,  is  not  affected 
by  the  followup  fieldwork.  Table  6-85*  presents  the  estimated  soil  concentration, 


groundwater  concentration,  crop  concentration,  and  carcinogenic  and  noncarcinogenic 
intakes  for  crop  ingestion  (pathway  12)  for  the  future  residential  land  use  scenario  at 
Site  15.  Table  6-86*  presents  estimated  exposure  point  concentrations  and 
carcinogenic  and  noncarcinogenic  intakes  for  dust  inhalation  (pathway  3)  for  the 
future  military  (tank  training)  land  use  scenario  at  Site  15. 


The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  15,  obtained  from  Table  3-22*.  The 
groundwater  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
groundwater  data  for  Site  15,  obtained  from  Table  3-21  in  the  Baseline  RA. 

6.5.2.2.6*  Site  17:  Aboveground  OP  Area.  Tables  6-93*  through  6-96*  present 
estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes 
for  dermal  absorption  of  contaminants  in  soil  (pathway  1),  incidental  soil  ingestion 
(pathway  2),  dust  inhalation  (pathway  3),  and  crop  ingestion  (pathway  12), 
respectively,  for  the  future  residential  land  use  scenario  at  followup  fieldwork  Site  17. 
Table  6-97*  presents  estimated  exposure  point  concentrations  and  carcinogenic  and 
noncarcinogenic  intakes  for  dust  inhalation  (pathway  3)  for  the  future  military  (tank 
training)  land  use  scenario  at  Site  17. 
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TABLE  6-81* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  intakes 
Due  to  Dermai  Absorption  of  Contaminants  in  Soii  at  Site  15 
Future  Residential  Land  Use  Scenario 


Expotur# 

Darmal 

Point 

Absorption 

Carcinogenic 

Noncarcinogenic 

Coneantration 

Factor 

Intake 

Intake 

Anatvt# 

(mg/kg)(a) 

(unltiass) 

(«T?fl/l<a/<iLaY) 

(mg/kg/dav) 

135TNB 

Z23 

0.50 

— 

1.28E-04 

24eTm 

95.1 

0.50 

1.79E-03 

4.17E-03 

HMX 

11.1 

0.50 

— 

4.87E-04 

RDX 

48 

0.00 

O.OOE+00  (b) 

O.OOE+00  (b) 

240NT 

1.5 

0.50 

Z82E-05 

6.58E-05 

260NT 

0.112 

0.50 

2.10E-06 

4.91  E-06 

M  Expottir*pointeone«nfrationitth«05p«re«ntupp«r  eonfld*ne*ifmt  enth«ttrithnM<iemMncltijHiie«toildftti  (tampl«t  iMsthtn 
2 fMt  dMp).  Non-cktocts  ar«  r*plAe«d  wHh  on«-half ih«  detection  kvtl for  eoleufading oxpoturo  point eonconfrotion. 

(b)  *  Bocftuso  BOX  it  not  dtrmtlly  tbtorbtd.  Iht  etreinogtnie  tnd  nonctreinogtnie  inttktt  art  xvo. 

etlculttod  bteaust  eontBmintrt  is  not  eonsidtrtd  t  cwdnogtn  or  potency  teeter  is  nottvoiteblt. 

*  -  Rtptectt  original  Tmbit  6-81  in  tha  Final  Batalina  BA;  Oamat  &  Moora,  1992a. 
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TABLE  6-82* 


Estimated  Contaminant  Concentrations  In  Soil  and  Estimated  Human  Intakes 
Due  to  Incidental  Ingestion  of  Soli  at  Site  15 
Future  Residential  Land  Use  Scenario 


Anslxii 

Antimony 

Arsonic 

Barium 

Boryllium 

Cadmium 

Chromium 

Cobalt 

Coppar 

Iron 

Load 

Mognaakjm 

Mangarma 

Marcury 

Nickal 

Pdtaasium 

Salantum 

Sitvar 

Sodium 

Thallium 

Zinc 

ISSTNB 

24eTNT 

HMX 

RDX 

240NT 

260NT 

NHrita/nltrata 


Expoaura 

Point 

Coneantraiion 

fmo/fcgUal 

947 

9.01 

2335 

4.52 

817 

2042 

78.3 

1035 

54140 

401 

8143 

866 

0.074 

102 

2003 

I. 67 
0.676 

861 

214 

7482 

2.93 

95.1 

II. 1 
48 
1.5 

0.112 

81  (b) 


Cardnoganic 

Intaka 

rma/ko/dayl 
1.41  E-05 


7.08E-06 


1.49E-04 

7.51  E-05 
Z35E-06 
1.75E-07 


Nonearcinoganic 

Intake 

(ma/kg/day) 

3.46E-03 

3.29E-05 

8.53E-03 

1.65E-05 

2.98E-03 

7.46E-03 

2.86E-04 

3.78E-03 

1.98E-01 

1.46E-03 

2.97E-02 

3.16E-03 

2.70E-07 

3.73E-04 

7.32E-03 

6.10E-06 

2.47E-06 

3.15E-03 

7.82E-04 

2.73E-02 

1.07E-05 

3.47E-04 

4.05E-05 

1.75E-04 

5.48E-06 

4.09E-07 

2.96E-04 


M  -  Oniwi  o«h«wU.  noted.  «ho  «cpo.uf*  point  eone«*alion  h  tho  95  p«e««l  uppw  confi<tenc.  Kmit  on  (h.  wHhmotie 
RMWi  of  tufteeo  toil  date  (Minpto*  to*»  Itan  2  fwt  dMp).  Non-d.t.eti  aro  t.ptae.d  with  on.-half  th.  itetwdion  Iwol 
for  calculating  axposurt  point  concantratioo. 

(b)  -  Tho  95  pwent  uppor  eonfidone.  liml  on  th.  ofithmoBe  mww  oxe.od*  th.  maximum  ttetwted  cone.nIraBon;  thwofof., 
th.  maximum  dstMtad  conentrafion  is  us.d  as  th.  .xposur.  point  conentrafion. 

_•  _  Not  calculated  boeaus.  contaminant  is  not  consider.d  a  carcinogen  or  potency  factor  is  not  availabla. 

•  -  Roplaces  original  Tabl.  6-82  in  th.  Rnal  Basolin.  RA:  Oanws  &  Moor*.  1992a. 
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TABLE  6-83* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 
Due  to  Inhalation  of  Dust  at  Site  15 
Future  Residential  Land  Use  Scenario 


Source— Related  Dust  Concentration  for  Site  15  is  0.00345  mg/mS  (see  Appendix  E) 


Coneantration 

Exposura 

Point 

Cerdnogenic 

Nonearcinoganic 

in  Soil 

Coneantration 

Intake 

intaka 

(yiebdi 

ftna/fcq)(4) 

fma/mSIfbl 

fmo/kg/davl 

fmo/ka/dav) 

Animony 

947 

3.27E-06 

8.95E-07 

MWmwG 

9.01 

3.1  IE-06 

3.65E-09 

8.52E-09 

Barium 

2335 

8.06E-06 

-- 

2.21  E-06 

Baryllium 

4.52 

1.56E-08 

1.83E-09 

4.27E-09 

Cadmium 

$17 

Z82E-06 

3.31  E-07 

7.72E-07 

Chromium 

2042 

7.04E-06 

8.27E-07 

1.93E-06 

Cobalt 

78.3 

2.70E-07 

— 

7.40E-08 

Copper 

1035 

3.57E-06 

— 

9.78E-07 

Iran 

54140 

1.87E-04 

— 

5.12E-05 

Laod 

401 

1.38E-06 

— 

379E-07 

MaQTiaalum 

8143 

2.81  E-05 

— 

7.70E-06 

Manganaaa 

866 

2.99E-06 

-- 

8.19E-07 

Marcuiy 

0.074 

2.55E-10 

— 

6.99E-11 

Mdcal 

102 

3.52E-07 

4.13E-06 

9.64E-08 

MMaKim 

2003 

6.91  E-06 

1.89E-06 

Saianium 

1.67 

5.76E-09 

— 

1.5eE-09 

oavar 

0.676 

2.33E-09 

— 

6.39E-10 

Sodium 

861 

2.97E-06 

— 

8.14E-07 

Thallium 

214 

7.38E-07 

-- 

2.02E-07 

Zinc 

7482 

2.58E-05 

— 

7.07E-06 

ISCTNB 

2.93 

1.01  E-08 

— 

2.77E-09 

246TMr 

95.1 

3.28E-07 

3.85E-08 

8.99E-08 

HMX 

11.1 

3.83E-08 

-- 

1.05E-08 

BOX 

48 

1.66E-07 

1.94E-08 

4.54E-08 

240Nr 

1.5 

5.18E-09 

6.08E-10 

1.42E-09 

260NT 

0.112 

3.e6E-10 

4.54E-11 

1.06E-10 

NMa/nKrate 

81  (P) 

Z79E-07 

-- 

7.66E-08 

li)  -  UniMt  otfwwis*  noted,  Iho  eoneonfralion  in  toQ  is  th«  95  psresnt  uppsr  eonfidsnco  limt  on  ths  arithmstie  moan 
of  surteco  son  data  (samptas  tsss  than  2  fa«t  dsap).  Non-dstects  ars  rsplacsd  with  ona-haif  tha  dataction  lavai 
for  calculating  lha  soil  eonoanfralion. 

^  Tha  axposura  point  coneantration  is  tha  product  of  tha  totai  sourea-ralatad  dust  eoncantration  and  tha  conteminant 
eoncanfration  in  surfaca  soil.  Tha  assumption  is  nnada  that  tha  contaminarti  ara  distributad  in  tha  air  in  tha 
sama  proportion  as  thay  ara  intha  surbea  soH 

|e)  -  Tha  95  parcant  uppar  confidanca  limi  on  tha  arithmatie  maan  axcaads  tha  maximum  datactad  coneantration;  tharafora, 
tha  maximum  datactad  concanbation  is  usad. 

• — «  .  ^  catculatad  bacausa  contaminart  is  not  eonsidarad  a  carcinogan  or  potency  factor  is  not  availabla. 

*  *  Raplaeas  original  Table  5-83  in  tha  Baseline  RA;  Dames  &  Moore,  1992a. 
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TABLE  6-85* 

Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  Intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  15 
Future  Residential  Land  Use  Scenario 


Concantration  Concantration 

Conewitralion  Cweinogwiie 

in8oil(a) 

inWatar  (b) 

in  Cropa 

Intak* 

Analyto 

fino/lcgl 

lUfl/l) 

fwig/lca) 

fwg/kg/dav) 

Antimony 

947 

3.13  (c) 

XX 

—  — * 

Araonie 

9.01 

17(c) 

3.60E-02, 

1.69E-05 

Barium 

2335 

104(c) 

XX 

Baryttkjm 

4.52 

HO 

4.52E-03 

2.12E-06 

Cadmium 

817 

ND 

4.90E+01 

Chromium 

2042 

ND 

^04E+00 

Cobalt 

78.3 

ND 

XX 

am  « 

CoDCMr 

1035 

ND 

XX 

**“  — 

iron 

54140 

ND 

XX 

Uad 

401 

ND 

^01E+00 

— — 

Magnaaium 

8143 

16599  (c) 

XX 

—  — 

Manganaaa 

866 

238(c) 

XX 

-- 

Marcury 

0.074 

ND 

6.66E-03 

— 

Nfefcal 

102 

ND 

5.10E+00 

—  — 

Pobaaium 

2003 

5516  (c) 

XX 

—  — 

Salanium 

1.67 

ND 

XX 

*  — 

Savar 

0.676 

ND 

XX 

—  * 

Sodium 

861 

97484  (c) 

XX 

IMium 

214 

ND 

XX 

Zinc 

7482 

71.2(c) 

XX 

— — 

135TNB 

^93 

ND 

^36E+01 

24€TNT 

95.1 

ND 

.  2.57E+02 

HMX 

11.1 

ND 

3.04E+02 

—— 

nx 

48 

ND 

5.84E+02 

274E-01 

240Kr 

1.5 

ND 

4.17E+00 

1.96E-03 

26DNT 

0.112 

ND 

3.51  E-01 

1.65E-04 

Mbita/hibata 

81  (c) 

46.5  (c) 

XX 

•  — ' 

Nonearcinog^nic 

Intaka 

fmo/ka/day) 

4^-0. 

5.37E-02 

^24E-03 

XX 

XX 

XX 

2.20E-03 

XX 

XX 

7.30E-06 

5.59E-03 

XX 

XX 

XX 

XX 

XX 

XX 

2.59E-02 

2.82E-01 

3.33E-01 

6.40E-01 

4.56E-03 

3.84E-04 

XX 


M  Ur»l#MOlh«wl«®no4»d.lhaopfK»nfrattooin*ollli1h«95p«c«itupp«rcofifid«icaUm«ooth#«rithfi^ii^ 

of  SON  (MmplM  IMS  than  2  fMt  ds«p).  Non-dstocti  srs  rsplacsd  wHh  on#-h»K  Ihs  ctotMtion  iMd 

for  caleulaiingtha  soil  oonesn^allon. 

(U  UniMS  odtsfvdso  nolMt  iho  coocwifratlon  in  groundiMtsf  is  Ihs  95  pMMfit  uppsf  confidsnco  limit  on  tho  •rilhmohe 
moan  of  ^oiindMstar  data.  Non-datads  ara  raplaead  with  ona-half  tha  dataction  laval  for  calculating  tha 
^oundMatar  concanfrallon. 

-  TIm  99  pwMHI  upp«  eortlAn©#  Uml  on  ih«  arithmotie  moon  oxeoodt  Iho  moximum  dotoetod  eoncondotion; 
aiaraforat  tha  maximum  datactad  concantration  is  usad. 
e^.e  ^  calculatad  baeausa  contamlnartt  is  not  considarada  careinogan  or  potaney  factor  is  noCavailabla. 

•nr  *  Quantitetiva  information  on  uptaka  factors  net  avaUaMa. 

-ND*- Not  datactad 

*  •  RaplacM  original  Table  6-85  in  tha  Final  Basalina  RA;  DamM  &  Moera.  1902a. 


TABLE  6-86* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 
Due  to  Inhalation  of  Dust  at  Site  15 
Future  Military  Land  Use  Scenario 


Soum-IMatad  Dust  Concentration  for  Site  15  is  0.103  mg/mS  (too  Appendix  E) 


Cofieecilration 

Exposure 

Point 

Carcinogenic 

Noneareinogenic 

In  Soil 

Concentration 

Intake 

Intake 

Anelvls 

ftng/kg)(a) 

Cma/m3)fb) 

fwio/fcg/dav) 

(mg/kg/day) 

Antimony 

047 

9.75E-05 

-- 

1.78E-05 

Arsenic 

9.01 

9.28E-07 

7.26E-09 

1.70e-07 

Berium 

2335 

Z41E-04 

— 

4.39E-05 

Beryliium 

4.52 

4.66E-07 

8.64E-09 

8.50E-08 

Cedmlum 

317 

8.42E-05 

6.59E-07 

1.54E-05 

Chromium 

2042 

2.10E-04 

1.65E-06 

9.84E-05 

Cobalt 

73.3 

8.06E-06 

— 

1.47E-06 

Coppw 

1035 

1.07E-04 

— 

1.95E-05 

Iron 

54140 

5.58E-03 

— 

1.02E-03 

Lead 

401 

4.13E-05 

7.54E-06 

Magnesium 

8143 

8.39E-04 

— 

1.53E-04 

Mangtmss# 

866 

8.92E-05 

1.63E-05 

Msreury 

0.074 

7.62E-09 

— 

1.39E-09 

foekd 

102 

1.05E-05 

8.22E-08 

1.92E-06 

Potessium 

2003 

^06E-04 

— 

3.77E-05 

Osisnium 

1.67 

1.72E-07 

•  • 

3.14E-08 

Siivsr 

0.676 

6.96E-06 

— 

1.27E-08 

Sodium 

861 

6.87E-05 

— 

1.62E-0S 

Thsilium 

214 

Z20E-05 

-- 

4.03E-06 

Zinc 

7482 

7.71  E-04 

-- 

1.41E-04 

135TNB 

2.93 

3.02E-‘07 

— 

5.51  E-oa 

246TNT 

95.1 

9.80E-06 

7.67E-08 

1.79E-06 

HMX 

11.1 

1.14E-06 

— 

2.09E-07 

RDX 

48 

4.94E-06 

3.87E-08 

9.03E-07 

240NT 

1.5 

1.55E-07 

1.21  E-09 

2.S2E-08 

260NT 

0.112 

1.15E-08 

9.03E-11 

2.11E-09 

Nitrits/nHrati 

81  (b) 

6.34E-06 

— 

1.52E-06 

(i)  liniMi  oChfiwU#  noted,  Iho  eoneontration  in  son  it  Iho  95  poretnt  upptr  confidtneo  b'ml  onlho  arithmttieinMn 
d  turtec#  toil  date  (tampitt  tett  than  2  teot  dtap).  Non^dtttets  art  raplacad  with  ona->haJf  tha  dotaction  lavai 
for  calculating  tha  toil  eoncanSation. 

-  Tha  axpotita  point  coneanfralion  it  tha  product  d  tha  total  tourea-ralatad  dutt  concantration  and  tha  contaminant 
ooncanfration  in  turfaca  toil.  Tha  attumption  it  mada  that  tha  contaminants  ara  tfstributad  in  tha  air  in  tha 
aama  proportien  at  thay  ara  in  tha  turteca  toil 

(c)  -  Tha  95  parcant  uppar  confidanca  fimi  on  tha  arithmatic  maan  axeaadt  tha  maximum  datactad  concantration;  tharafora, 
tha  maximum  datectad  concanfration  it  utad. 

o  Nd  caleulatad  bacausa  contaminant  it  nd  contidarad a  carcinogan  or  potency  tSaetor  it  nd availabla. 

*  -  Raplaeat  original Tabla  5-86  in  tha  Final  Batalina  RA;  Damat  S  Moora,  1992a. 
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TABLE  6-93* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Dermal  Absorption  of  Contaminants  in  Soil  at  Site  17 
Future  Residential  Land  Use  Scenario 


Expooura 

Point 

Darmal 

Absorption 

Carcinoganic 

Noneareinogonie 

Concontration 

Factor 

Intaka 

Intake 

Anaivte 

(ma/kQ)M 

runitlsss) 

{mg/kg/dayl 

^mg/kg/day) 

246TNT 

1.62 

0.50 

3.04E-05 

7.10E-05 

HMX 

1.04 

0.50 

— 

4.56E-05 

RDX 

6.67 

0.00 

O.OOE-l-00  (b) 

O.OOE+00  (b) 

M  -  ExpMur*  point  eone«ita«on  ii  Vio  05  pwcont  uppw  eonWdmeo  limi  on  ttio  arittunolie  m*«i  o<  ourioco  »oil  dote  (samploo  last  than 
2«stt  dtap).  Non-dstaela  aro  rtplaead  with  ono-haK  tho  datadion  lovtl  ter  calculating  oxpotura  point  conconiration. 

(b)  -  RDX  it  not  dtrtntffy  abtorbod,  tho  cvcinogonie  and  noneareinogonie  Intakot  aro  tore. 

.  Not  ealeulatod  bocauto  conbuninait  is  not  considorod a  careinogon  or  potency  lactof  it  notavailablo. 

*  -  Roplacot  original  Tabte  6-03  in  tho  Ftnai  Batolint  RA;  Damot  &  Mooro.  1002a. 
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TABLE  6-94* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Incidental  Ingestion  of  Soil  at  Site  17 
Future  Residential  Land  Use  Scenario 


Expoaura 

Point 

Carcinogenic 

Noncarcinogenic 

Concantration 

Intake 

Intake 

Anafvt* 

toa/kfliW 

fmg/kg/day) 

fmg/kg/dav) 

Antimony 

45.7 

— 

1.67E-04 

Borytlium 

2 

3.13E-06 

7.31  E-06 

Cadmium 

3.12 

— 

1,14E-05 

Cobalt 

15.8 

— 

5.77E-05 

Fnnnaf 

167 

— 

6.10E-04 

Iron 

44565 

— 

1.63E-01 

Uad 

837 

— 

3.06E-03 

Marcury 

0.053 

— 

1.94E-07 

Mckai 

17.6 

— 

6.43E*05 

88var 

0.086 

— 

3.14E-07 

2ne 

91.9 

— 

3.36E-04 

246TNT 

1.62 

2.54E-06 

5.92E-06 

HMX 

1.04 

— 

3.80E-06 

nox 

6.67 

1.04E-05 

2.44E-05 

**  Exposure  point  oonctnIrAtion  it  ttio  65  ptretnt  upptr  cenfidtnco  timl  on  Iht  trHhmttie  mton  of  turficotoil  dttt 
(tamplot  lost  than  2  fto!  dtop).  Non-dottets  art  rtplacad  wHh  ona-half  tha  dataction  laval  for  calculating  axpoaura 
point  eonoantation. 

*"*  -  Not  caleuiatad  bacausa  eontaminar^  it  not  considarada  carcinogan  or  petaney  foctor  it  notavaltabla. 

*  Raplacat  original  Tabla  6*94  in  tha  Final  Batalina  RA;  Damat  &  Moora,  1602a. 
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TABLE  6-95* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  intakes 
Due  to  inhalation  of  Oust  at  Site  17 
Future  Residential  Land  Use  Scenario 


8oure*-Raiatad  Dust  Cencsntrslion  for  SHs  17  is  0.00214  mg/inS  (sss  Appsndix  E) 


Ansivts 

Antfmony 

BsryUlMm 

Cadmium 

Cobalt 

Coppor 

iron 

Load 

Marcury 

Nfekal 

savor 

Zne 

246TNT 

HMX 

RDX 


Conconiration 

Exposura 

Point 

in  Soil 

Coneantration 

fmo/koUa) 

rma/m31fb) 

45,7 

9.77E-08 

2 

4.27E-09 

3.12 

6.67E-09 

15.8 

3.38E-08 

187 

3.57E-07 

44565 

9.52E-0$ 

837 

1.79E-06 

0.053 

1.13E-10 

17.6 

3.76E-08 

0.086 

1.84E-10 

91.9 

1.96E-07 

1.62 

3.46E-09 

1.04 

2.22E-09 

6.67 

1.43E-08 

Carcinoganic 

Noncsrcinogenic 

Intaka 

Intaks 

*ma/ka/dayl 

fmfl/kQ/dav) 

-- 

2.68E-08 

5.02E-10 

1.17E-09 

7.83E-10 

1.83E-09 

9.25E-09 

978E-08 

2.61  E-05 

4.90E-07 

— — 

3.10E-11 

4.42E-09 

1.03E-08 

5.04E-11 

5.38E-08 

4.06E-10 

9.48E-10 

6.09E-10 

1.67E-09 

3.91  E-09 

(!)  -  Conowibation  in  toil  b  ttM  05  pwewit  upp«f  confid«ic«  limit  on  iho  or ithmotie  mmn  of  turbco  toll  dtte 

(Hunplot  bM  than  2  Ibat  daop).  Non-dttacti  aro  raplacad  with  ono-half  tha  dataction  laval  for  calculating  tha  toil 

aonoaniralion* 

W  -  Tt)*  txposur*  poW  ooocwrtrstion  b  «»•  product  ol  Iho  loW  ioureo-rolotod  dust  coneontrofion  and  tho  conIwninwTl 
ooneonSstien  in  oiataeo  ooH.  Tho  oMumption  is  modo  ttiot  tho  contsminonls  aro  disWbutod  in  Iho  air  in  Iho 
tama  proportion  at  thay  ara  In  tha  turbea  toH. 

e««,e  ^  calculated  bacauta  conteminart  it  no*  contidarad  a  careinogan  or  potency  factor  it  not availabla. 

•  -  Raplacat  orIgInalTabla  6-95  In  tha  Fmal  Batalina  RA;  Damat  &  Moora,  1992a. 
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TABLE  6-96* 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  Intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  17 
Future  Residential  Land  Use  Sceimrio 


Anaivte 

Concentration 
in  Soil  (a) 
MaZkfll 

Aniknony 

45.7 

Beryllkifn 

2 

Cadmium 

3.12 

Cobalt 

15.8 

Coppar 

187 

Iran 

44565 

Lead 

837 

Merauiy 

0.053 

Mekel 

17.6 

Silver 

0.086 

Zne 

91.9 

246TNr 

1.62 

HMX 

1.04 

RDX 

6.67 

Concentration 

Concentration 

in  Water  (b) 

in  Crops 

(uoyi) 

(ma/ka) 

NA 

XX 

NA 

^00E-03 

NA 

1.87E-01 

NA 

XX 

NA 

XX 

NA 

XX 

NA 

4.19E+00 

NA 

4.77E-03 

NA 

8.80E-01 

NA 

XX 

NA 

XX 

NA 

4.38E+00 

NA 

Z85E+01 

NA 

8.12E+01 

Carcinogenic 

Intake 

fmo/kg/dav) 

9.39E-07 


^06E-03 
3.81  E-02 


Noncarcinogenic 

Intake 

(wg/kg/dav) 

XX 

2.19E- 
2.05E- 

XX 
XX 
XX 

4.59E--03 
5.23E-06 
9.64E-04 

XX 
XX 

4.80E-03 
3.12E-02 
8.89E-02 


Conccnkabon  in  toil  it  tho  95  ptreont  upptr  eonfidtnet  limit  on  tht  w ithmttic  moon  ol  turktct  toil  ditt 
(Mmpi«tltttthtn2fMtdttp).  Non<-dttoctt  art  rtplaetd  with  ont- half  tht  dttoctionitv#l  foe  cilcuttting 
iht  toB  oonetnktiien. 

<b)  Conetnktiion  in  tpoun^ttr  it  tht  95  ptretnt  upptr  eonfidtnet  Umt  on  tht  trHhmttic  mttn  of  groundMOttr  cMt. 

Non>dtttets  art  rtpitetd  with  ont-htlf  tht  dtteetion  itvtlfor  ealcuiatingtht  groundwattr  eonetntation. 

* — -  Not  ealeulattd  bteautt  eontaminart  it  not  eontidtrtd  a  careinogtn  or  potency  faetor  it  not  availabit. 

W  -  QuantXativt  information  on  uplakt  tectort  notavailabit. 

-ND**Notdttecltd. 

*NA*  -  Not  appiieabit  bteautt  ^oundwater  tampitt  wtrt  not  colfteted  at  thit  tilt. 

*  -  Rtplactt  orlginalTablt  6-96  in  tht  Rnal  Bastlint  RA;  Damtt  &  Moort.  1692a. 
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8  S 


TABLE  6-97* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 
Due  to  Inhaiation  of  Dust  at  Site  17 
Future  Military  Land  Use  Scenario 


8oiirc«-R«tatwi  Dust  Concsntralion  for  SHs  17  is  0.0495  mg/mS  (sss  Appsnd'ix 


Anaivte 

Coneantraftion 

In  Soil 

fmo/koHa) 

Esepoaura 

Point 

Coneantralion 

fmo/mSKbl 

Carcinogsnic 

Intake 

(ma/ka/dav) 

Noncarcinoganic 

Intaka 

tma/ko/dav) 

Antimony 

45.7 

^26E-06 

-- 

4.13E-07 

Borytlium 

2 

0.90E-08 

7.75E-10 

1.81E-08 

Cadmium 

3.12 

1.54E-07 

1.21E--09 

2.82E-08 

Cobalt 

15.8 

7.82E-07 

— 

1.43E-07 

Coppar 

167 

8.27E-06 

— 

1.51  E-06 

Iron 

44565 

2.21  E-03 

-- 

4.03E-04 

Laad 

837 

4.14E-05 

— 

7.57E-06 

Marcury 

0.053 

2.62E-09 

-- 

4.79E-10 

Nickal 

17.6 

8.71  E-07 

6.82E-09 

1.59E-07 

Sitvar 

0.086 

4.26E-09 

— 

7.78E-10 

Znc 

91.9 

4.55E-06 

— 

8.31  E-07 

24eTNT 

1.62 

8.02E-08 

6.28E-10 

1.46E-08 

HMX 

1.04 

5.15E-08 

9.40E-09 

PDX 

6.67 

3.30E-07 

2.58E-09 

6.03E-08 

(i)  —  ConcanbationintollltIhaOS  parcant  uppar  confidanca  limit  on  tha  arithmatic  maan  o#  turteca  toil  data 

(tampiaa  teat  than  2  fast  daap).  Non-datecte  ara  raplaead  wHh  ona*half  tha  detection  tevalfor  calculating  tha  toil 

eonoBTitaiioii. 

(b)  *  Tht  •xpotur#  point  coneonlration  it  tht  product  of  th#  totil  tourco-rtWod  dust  conctnfration  and  tha  eonteminant 
ooneanfration  in  tuiteea  toil.  Tha  attumption  it  mada  that  tha  contaminants  ara  dlstributad  in  tha  air  in  tha 
tama  proportion  at  thay  ara  In  tha  turftea  toil 

•  _ •  -  Not  ealculatad  bacauta  contaminart  it  no!  contidarada  carcinogan  or  potency  teeter  is  notavailabla. 

•  -  Raplacat  origInalTabla  6->07  in  tha  Final  Batalina  RA;  Damat  &  Moora.  1092a. 
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The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  17,  obtained  from  Table  3-27*. 

6522.1*  Site  18:  Dunnage  Pits.  Tables  6-98*  and  6-99*  present  estimated  exposure 
point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for  incidental  soil 
ingestion  (pathway  2)  and  dust  inhalation  (pathway  3),  respectively,  for  the  future 
residential  land  use  scenario  at  followup  fieldwork  Site  18.  Table  6-100  in  the 
Baseline  RA,  which  presents  exposure  point  concentrations  and  carcinogenic  and 
noncarcinogenic  intakes  for  groundwater  ingestion  (pathway  5)  for  the  future 
residential  land  use  scenario  at  Site  18,  is  not  affected  by  the  followup  fieldwork. 
Table  6-101*  presents  the  estimated  soil  concentration,  groundwater  concentration, 
crop  concentration,  and  carcinogenic  and  noncarcinogenic  intakes  for  crop  ingestion 
(pathway  12)  for  the  future  residential  land  use  scenario  at  Site  18. 

Table  6-102*  presents  estimated  exposure  point  concentrations  and  carcinogenic 
and  noncardnogenic  intakes  for  dust  inhalation  (pathway  3)  for  the  future  military 
(tank  training)  land  use  scenario  at  Site  18. 

The  soil  concentration  used  for  Site  18  is  the  95  percent  UCL  on  the  arithmetic 
mean  of  surface  soil  data  (to  a  depth  of  2  feet)  for  Site  18,  obtained  from  Table  3-29*. 
The  groundwater  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean 
of  groundwater  data  for  Site  18,  obtained  from  Table  3-28  in  the  Baseline  RA. 

6.5.22.8*  Site  19:  Open  Burning  Trenches /Pads.  Tables  6-103*  through  6-105* 
present  estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic 
intakes  for  dermal  absorption  of  contaminants  in  soil  (pathway  1),  incidental  soil 
ingestion  (pathway  2),  and  dust  inhalation  (pathway  3),  respectively,  for  the  future 
residential  land  use  scenario  at  followup  fieldwork  Site  19.  Tables  6-106*  and  6-107* 
present  estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic 
intakes  for  groundwater  ingestion  (pathway  5)  and  dermal  absorption  of  contaminants 
in  groundwater  (pathway  7),  respectively,  for  the  future  residential  land  use  scenario 
at  Site  19.  Table  6-108*  presents  the  estimated  soil  concentration,  groundwater 
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TABLE  6-98* 


Estimated  Contaminant  Concentrations  In  Soil  and  Estimated  Human  Intakes 

Due  to  Incidental  Ingestion  of  Soil  at  Site  18 
Future  Residential  Land  Use  Scenario 


Expoaura 

Point 

Carcinoganic 

Nonearcinoganic 

Concantration 

Intaka 

Intaka 

Anaivto 

rmQ/fcQ)(a) 

fma/ka/day) 

(mg/kg/dayl 

Alutninum 

16093 

— 

6.61  E-02 

ArMnic 

4.82 

7.55E-06 

1.76E-05 

Barium 

309 

— 

1.13E-03 

Chromium 

45 

— 

1.64E-04 

Coppar 

64.7 

— 

2.36E-04 

Uod 

250 

— 

9.13E-04 

Mar^ganaaa 

1047 

— 

3.82E-03 

Nickal 

199 

7.27E-04 

Siivar 

1.01 

— 

3.69E-06 

Sodium 

1757 

— 

6.42E-03 

line 

978 

— 

3.57E-03 

1,1.1  -Trichloroathana 

0.007  (b) 

— 

^S6E-08 

Di-n-butyl  phthalata 

0.147 

-- 

5.37E-07 

Phananthrarw 

0.047  (b) 

— 

1.72E-07 

ODE 

0.006 

9.39E-09 

2.19E-08 

DDT 

0.007 

1.10E-08 

2.S6E-08 

M  -  Expo*!*#  point  eeneonfration  i*  Iho  95  pareont  uppar  eenfidanea  Km!  on  tha  arithmatie  maan  of  aurfaea  ao8  date 
(tamplai  lata  than  Steal  daap).  Non-datacte  ara  raplaead  wHh  ona-half  tha  dataction  (aval  for  calculating  axposura 
point  ooncontration. 

-  Tha  95  parcant  upper  confldanca  Ktnla  on  tha  arithmatie  maan  axeaada  tha  maximum  dataetad  eoncanPation:  tharafera. 
tha  maximum  dataetad  vaiua  it  prasantad  (USEPA,  1989b). 

_  Not  eatculatad  bacausa  contaminant  it  not  eontidarad  a  carcinogen  or  potency  factor  it  notavailabla. 

♦  —  Raptaeat  originaiTabla  d—PB  in  tha  Final  Batalina  RA;  Oamat  &  Moora»  1992a. 
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TABLE  6-99* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Oust  at  Site  18 
Future  Residential  Land  Use  Scenario 


Soures-Ralatod  Dust  Conesntration  for  SKo  18  Is  0.00529  mg/mS  (sso  Appsndix  E) 


Concontration 

Expoaura 

Point 

Carcinoganic 

Noncarcinoganic 

in  Soil 

Concantration 

Intaka 

Intaka 

Ansivts 

(mg/kfll(a) 

Ima/m3)fb) 

tegAfl/d§yl 

tmg/kg/day) 

Aluminum 

18093 

9.57E-05 

— 

2.62E-05 

Aroonic 

4.82 

2.55E-08 

2.99E-09 

6.99E-09 

Barium 

309 

1.63E-06 

— 

4,48E-07 

Chromium 

45 

2.38E-07 

2.80E-08 

6.52E-08 

Coppar 

64.7 

3.42E-07 

— 

9.36E-08 

Load 

ZSO 

1.32E-06 

— 

3.62E-07 

Manganaaa 

1047 

5.54E-06 

— 

1.52E-06 

Niekai 

199 

1.05E-06 

1.24E--07 

2.88E-07 

Silvar 

1.01 

5.34E-09 

— 

1.46E*09 

Sodium 

1757 

9.29E-06 

— 

2.55E-06 

Zinc 

978 

5.17E‘-06 

1.42E-06 

1 ,1 ,1  --Trichloroathana 

0.007  (c) 

3.70E-11 

— 

1.01E-11 

Di-n-butyl  phthalata 

0.147 

7.78E-10 

— 

2.13E-10 

Phananthrana 

0.047  (e) 

2.49E-10 

— 

6.81  E- 11 

OOE 

0.006 

3.17E-11 

3.73E-12 

8.70E-12 

DDT 

0.007 

3.70E-11 

4.35E-12 

1.01E-11 

(i)  •  Cone«nfr«liofi  in  toil  is  th«  95  psrennt  uppsr  confidsncn  limit  on  tho  arHhmstie  msan  of  surfsco  soil  dots 

(uunplos  loss  than  2fsoC  dsop).  Non-dotoets  ars  roptscod  with  ono-hoJf  tho  dotoction  lovolfbr  eoteuloting  tho  soH 
oonconkabon* 

-  tho  oxposuro  point  coneonM'on  is  tho  product  of  tho  total  soureo-rolotod  dust  conconfrotion  and  tho  contaminant 
conesntration  In  suifico  soil.  Tho  assumption  is  mads  that  tho  eontaminarts  aro  disto'ibutod  in  tho  air  in  tho 
samo  proportion  as  thoy  aro  in  tho  surbteo  soH 

(e)  -  Tho  05  poreont  uppor  eonfidonco  Hml  on  tho  arithmotic  moan  oxeoods  tho  maximum  dotoctod  conesntration;  thoroforo, 
tho  maximum  dotoctod  valuo  is  prosontod  (USEPA,  1080b). 

..  ^4ot  eakulatod  bocauso  contaminant  is  not  considorod  a  carclnogon  or  potency  factor  is  notavailablo. 

*  -  Roplacot  originalTablo  8-00  in  tho  Final  Basotino  RA;  Oamos  &  Moors.  1002a. 
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TABLE  6-101 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  18 
Future  ResIdenOai  Land  Use  Scenario 


noentratlon 

Concentration 

n  Soil  (a) 

In  Water  (b) 

Anaivte 

(mg/kg) 

(ug/l) 

Aluminum 

16093 

ND 

Arsenic 

4.82 

40 

Barium 

309 

147 

Chromium 

45 

ND 

Copper 

64.7 

ND 

Lead 

250 

1.41 

Manganese 

1047 

369 

Nickel 

199 

ND 

Silver 

1.01 

ND 

Sodium 

1757 

92000 

Vanadium 

71.2 

19.1 

Zinc 

978 

ND 

1.1.1-Tifchloroettwne  0.007  (b) 

ND 

Di>n-butyl  phthalate 

0.147 

ND 

Phenanthrene 

0.047  (b) 

ND 

DDE 

0.006 

ND 

DDT 

0.007 

ND 

Concentration 

Carcinogenic 

Noncarcinogenic 

In  Cropa 

Intake 

Intake 

(mg/kg) 

(mg/kg/davl 

(mg/Kg/dav) 

XX 

- 

XX 

1.94E-02 

9.13E-06 

2.13E-05 

XX 

- 

XX 

4.50E-02 

- 

4.93E-05 

XX 

- 

XX 

1.25E+00 

- 

1.37E-03 

XX 

- 

XX 

9.95E+00 

- 

1.09E-02 

XX 

- 

XX 

XX 

- 

XX 

XX 

- 

XX 

XX 

— 

XX 

9.86E-03 

- 

1.08E-05 

3.30E-03 

- 

3.62E-06 

4.81  E-03 

- 

5.27E-06 

1.19E-04 

5.61  E-08 

1.31E-07 

5,72E-05 

2.68E-08 

6.26E-08 

(a)  -  Unlasa  othafwiaa  noted,  the  concentration  in  soil  is  the  95  percent  upper  confidence  limit  on  the  arithmetic  mean  of  surface 
soU  data  (sarr^les  less  than  2  feet  deep).  Non-detects  are  replaced  with  one-half  the  detection  level  for  calculaling 

the  soil  concentration. 

(b)  -  The  95  percent  upper  confidence  llrrtt  on  the  arithmetic  mean  exceeds  the  maximum  detected  concentratfon;  therefore, 
the  iTHudmum  detected  concentration  Is  used. 

.  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

"xx*  -  Quantitative  information  on  uptake  foctors  not  avaHable. 

*ND*- Not  detected. 

•  -  Replaces  original  Table  6-101  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 
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TABLE  6-102* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Dust  at  Site  18 
Future  Military  Land  Use  Scenario 


Seuree-Ralatad  Oust  ConcMitration  for  Site  IS  is  0.18S  mg/mS  (tss  Appsndix  E) 


Coneantration 

Expoaura 

Point 

Carcinogenic 

Noncarcinoganic 

in  Soil 

Coneantration 

intake 

Intaka 

Anaivte 

(infl/kg){a) 

f!nfl/m3){b} 

(mg/kg/day) 

fwjQ/kg/day) 

Aluminum 

18093 

3.35E-03 

— 

6.11  E-04 

Aroonic 

4.82 

8.92E-07 

6.98E-09 

1.63E-07 

Barium 

309 

5.72E-05 

— 

1.04E-05 

Chromium 

45 

8.33E-06 

6.52E-08 

1.52E-06 

CoDoar 

64.7 

1.20E-05 

— 

^19E-06 

LMd 

250 

4.63E-05 

— 

8.45E-06 

Mangartaaa 

1047 

1.94E-04 

— 

3.54E-05 

hfickal 

199 

3.68E-05 

2.88E-07 

6.72E-06 

savor 

1.01 

1.87E-07 

— 

3.41  E-08 

Sodium 

1757 

3.25E-04 

— 

5.94E-05 

Zinc 

978 

1.81  E-04 

— 

3.30E-05 

1 ,1 ,1  ^Trichloroathana 

0.007  (c) 

1.30E-09 

— 

2.37E-10 

Di-n-butyl  phthaiata 

0.147 

2.72E-08 

— 

4.97E-09 

Phananthrana 

0.047  (c) 

8.70E-09 

— 

1.59E-09 

DDE 

0.006 

1.11E-09 

8.69E-12 

^03E-10 

DDT 

0.007 

1.30E-09 

1.01E-11 

2.37E-10 

(■)  »  Cone«nfralion  in  soil  it  ths  95  psresnt  uppsr  eonfidsncs  limit  on  ths  vlthmstie  mssn  of  turfses  soil  dMa 

(umplss  Isss  than  2fs«t  dssp).  Non-dstects  vs  rsplsesd  with  ons-hstf  ths  dstsction  Isvsl for  eslculsting  ths  soil 
conesnfrstioii. 

-  Ths  sxposurs  point  eonesntrstion  it  ths  product  of  ths  tolil  soures-rslatsd  dust  eonesntrstion  and  ths  contsminsnt 
concsntrstion  in  surfscs  soil.  Ths  assumption  is  mads  that  ths  contaminants  vs  distributsd  in  ths  air  in  ths 
sams  proportion  as  thsy  vs  in  ths  suites  soil 

(c)  -  Ths  95  pvesfit  uppv  eonfidsncs  limi  on  ths  vithmstie  msan  sxessds  ths  maximum  dstsetsd  conesntration:  thvsfvs, 
ths  maximum  dstsetsd  conesntration  is  utsd. 

-  Not  calcutatsd  bscauss  contaminant  is  not  considsrsda  evcinogsn  or  potency  fsetor  is  notavailabis. 

*  -  Rsplacss  viginal  Table  0-102  in  the  Final  Bassiins  RA;  Dames  &  Moors,  1992a. 
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TABLE  6-103* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  intakes 
Due  to  Dermai  Absorption  of  Contaminants  in  Soii  at  Site  19 
Future  Residential  Land  Use  Scenario 


Analyte 

135TN6 

a4eTKr 

NHrobanzana 

TaM 


Expoaura 

Point 

Concantration 

tmalka)M 

39.8 

10019 

3.23(b) 

1.«(b) 


Oarmal 

Absorption 

Factor 

runitlass^ 

0.50 

0.50 

0.50 

0.50 


Carcinoganic 

Intaka 

tmo/kg/dayl 

1.88E-01 


Noncarcinoganic 

intake 

(mo/kg/day) 

1.74E-03 

4,39E-01 

1.42E-04 

6.49E-05 


M  -  UniMS  olh«v.i.*  now.  «<•  oxpoiur.  poM  eonewiliolion  it  tho  9S  ptretnl  uppt.  eonfid«wo  limit  on  tho  uithmoBc  mout  of  turlteo 
toa  (Ma  iMinplot  lottlhwi  2  Wl  dtop).  Non-dotodt  art  ropiMod  W.  ono-hnlf  tho  dotoction  lovolfor  etlculotmg  oxpoturo 

point  eoncon>ttinn.  .. 

p)  -  Tho  as  pofcont  upper  eonlidoneo  Bml  on  Sio  orKhmoSc  mow  oxcoodt  tho  maximum  dotoctod  coneoniration;  thorolbro. 

tho  maximum  dotoetod  eoncontoBon  it  utod  at  tho  oxpoturo  point  eoneonfration. 

-  Net  ealeulatod  bacauta  eonlaminait  it  not  eontidoroda  earcinogtn  or  potoney  factor  it  not  availablo. 

•  -  Raptacaa  eriginalTabla  6-103  in  Iho  Rnal  Batolint  RA:  Oamat  &  Mooro,  19020. 
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TABLE  6-104* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Incidental  Ingestion  of  Soil  at  Site  19 
Future  Residential  Land  Use  Scenario 


Exposura 

Point 

Careineganic 

Noncarcinogenic 

eoncantration 

Intaka 

Intaka 

Arudvte 

fmo/kaUa) 

fma/kg/day) 

fma/kg/davl 

Aluminum 

12641 

— 

4.62E-02 

Antimony 

890 

— 

3.25E-03 

Araonic 

70.2 

1.10E-04 

2.56E-04 

Barium 

8100 

— 

2.96E-02 

Cadmium 

183 

— 

6.68E-04 

Chromium 

22 

— 

8.04E-05 

Coppw 

31693 

— 

1.16E-01 

Uad 

1225 

— 

4.47E-03 

Marcury 

0.889 

— 

3.25E-06 

Nickai 

23.5 

—  ' 

8.56E-0S 

Potassium 

2652 

— 

9.69E-03 

Silvar 

1.37 

— 

5.00E-06 

Sodium 

722 

— 

2.64E-03 

Zkie 

60365 

— 

i2lE-01 

ISSTNB 

39.8 

— 

1.45E-04 

246TWr 

10019 

1.57E-02 

3.66E-02 

Nftiobanzana 

3.23(b) 

— 

1.18E-05 

Tabyl 

1.48(b) 

— 

5.41  E-06 

Nitrita/nitrate 

11.2 

— 

4.09E-05 

(■)  -  UniMi  othtTwis*  noted.  th«  •xposuro  point  coneoniration  is  ths  95  porcsnt  uppsr  confidsncs  limit  on  ths  srithmotic 
mmn  ofturtecosoll  chte  (samplss  tessthan  2fMt  dssp).  Non-dsteets  vs  rsplacsd  with  ons-haif  ths  dataetion  iaval 
for  calculating  axposura  point  eoncantration. 

(b)  -  Tha  95  parcant  uppar  eonfidanca  iimt  on  tha  arithmatic  maan  axcaads  tha  maximum  datactad  eoncantration; 

tharafora.  tha  maximum  datactad  eoncantration  is  usadas  tha  axposura  point  eoncantration. 

• — •  ^  Not  ealcutatad  bacausa  contaminant  Is  not  considarad  a  earcinogan  or  potancy  factor  is  not  availabla. 

*  -  Raplacas  original  Tabla  6-104  in  tha  Final  Basatina  RA;  Oamas  &  Moora.  1992a. 
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TABLE  6-105* 


Estimatod  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 
Due  to  Inhalation  of  Dust  at  Site  19 
Future  Residential  Land  Use  Scenario 


Oouco  nrirtiri  Dust  CencMitration  for  SH*  19  is  0.00468  mg/inS  (sss  Appsndix  E) 


eoneantration 

Point 

earcinoganic 

in  Soil 

eoneantration 

tntaka 

Anaivte 

fma/kaUa) 

(ma/m3)fb) 

(mq/kg/day) 

Aluminum 

12641 

5.92E-05 

— — 

Antimony 

690 

4.17E-06 

— — 

Amnio 

70.2 

3.29E-07 

3.86E-08 

Barium 

8100 

3.79E-05 

— 

Cadmium 

183 

8.56E-07 

1.01  E-07 

Chromium 

22 

1.03E-07 

1.21E-08 

Coppar 

31693 

1.48E-04 

Uad 

1225 

5.73E-06 

Mareury 

0.889 

4.16E-09 

— — 

Mekal 

23.5 

1.10E-07 

1.29E-08 

Potassium 

2652 

1.24E-05 

— — 

Siivar 

1.37 

6.41  E-09 

— — 

Sodium 

722 

3.38E-06 

**  — 

Zinc 

60365 

2.83E-04 

— — 

135TNB 

39.8 

1.86E-07 

— — 

246rrNT 

10019 

4.69E-05 

5.51  E-06 

Nitrobanzana 

3.23  (c) 

1.51E-08 

— — 

Taferyl 

1.48  (c) 

6.93E-09 

NHrtta/hitrato 

11.2 

5.24E-08 

— 

Nonesrclnogsnic 
Intaks 
fmo/kg/day) 
1.62E-05 
1.14E-06 
9.00E-08 
1.04E-05 
^35E-07 
^8^E-oe 
4.06E-05 
1.57E-06 
1.14E-09 
3.01  E-08 
3.40E-06 
1.76E-09 
9.26E-07 
7.74E-05 
5.10E-0B 
1.28E-05 
4.14E-09 
1.90E-09 
1.44E-08 


M  -  UniM*  ethwwit*  noted.  Iho  eencMifraiion  in  mU  i«  iho  OS  porewit  uppar  confidanca  limi  on  tha  ar  ilhmaBe 
moan  ofaurfaca  toil  date  (tamplat  teat  than  2teat  daap).  Non-dateeta  ara  raplacad  with  ona-ha»  tha  dateetion 
lavatfcr  ealeutating  tha  toil  eoneanOation. 

M  -  lha  axpoaira  point  eoneantration  it  tha  preduet  of  tha  total  tout ea-falatad  duat  eoneanOation  and  tha  contaminant 
concanOation  in  aufteca  aofl.  Tha  aaaumplion  it  mada  that  tha  contaminarta  ara  diatributad  in  tha  air  in  tha 
tama  proportion  at  thay  ara  in  tha  aurteea  aeS 

te)  -  Tha  05  pareant  uppar  eonfidanca  OmI  on  tha  arKhmatic  maan  axeaadt  tha  maximum  datactad  eoneantration;  tharatdra, 
tha  maximum  datactad  eoneantration  it  uaad. 

_  Not  calculated  baeauaa  contaminant  it  noteonaidarada  eareinoganor  potency  factor  it  notavailabla. 

•  -  Raplaeaa  original  Table  6-105  In  tha  Final  Batalina  RA;  Damaa  &  Moora,  1002a. 
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TABLE  6-106* 


EsUmatod  Contaminant  Concentrations  in  Groundwater  and  Estimated  Human  intakes 
Due  to  ingestion  of  Groundwater  at  Site  19 
Future  Residential  Land  Use  Scenario 


Exposur# 

Point 

Cardnoganic 

Noncare  inoganic 

Concantration 

Intaka 

Intake 

Anafvt* 

(UflfflW 

(mq/kg/day) 

(mg/kfl/dayj 

Anlinnony 

18.4 

— 

5.04E-04 

Araortic 

18.2  (b) 

2.14E-04 

4.99E-04 

BoryHium 

0.5(b) 

5.87E-06 

1.37E-05 

Fnnnaf 

3.32  (b) 

-- 

9.10E-0S 

IjMd 

9.53 

— 

2.61  E-04 

NicM 

17.7 

— 

4.85E-CM 

Sotenium 

29.8 

— 

8.16E-04 

Vanadium 

89.5 

— 

2.45E-03 

130NB 

0.415 

— 

1.14E-05 

(■)  IMlm  othGTwiM  noted.  •xpotuiG  point  concontration  is  Ihs  95  psrcont  uppsr  confidtncs  limit  on  tho  arithmstic 
maan  of  ^oundMater  data.  Non-datects  ara  raplaead  with  ona-half  tha  datedion  teval  for  ealcuiating  tha  axposura 
point  concanfratien. 

(b)  -  Tha  95  pareant  uppar  eonfidanca  limt  on  lha  arithmatic  maan  axeaads  tha  maximum  datactad  concantration;  tharafdra, 
tha  maximum  datactad  concantration  it  usad  at  tha  axposura  point  concantration. 

• — •  calculated  baeauta  contaminant  is  not  considarad  a  earcinogan  or  potency  factor  is  not  avaiiabla. 

*  ->  Raplaeas  originalTabia  6-106  in  tha  Final  Batalina  RA;  Damas  &  Moora.  1992a. 


TABLE  6-107* 

Estimated  Contaminant  Concentrations  in  Groundwater  and  Estimated  Human  Intakes 
Due  to  Dermal  Absorption  of  Groundwater  Contaminants  at  Site  19 
Future  Residential  Land  Use  Scenario 


Analvtt 

I^NB 


Exposure 

Point 

Coneontration 

0.415 


Parmaability 

Coafficiant 

(KpHcm/hr) 

2.1E-03 


Carcinoganic 

Intaka 

(mg/kg/dav) 


Noncarctnoganic 

intaka 

fmo/kg/dav) 

4.06E-08 


M  -  UniMi  nol»d,  th*  aupMura  point  eoneonkation  is  Iho  «5  psrcont  upptr  eonfidsneo  limit  on  tho  sfithmotie 

fnasnorvoundMtar  (tats.  Non-dstscdssrsrsplsesdwHhons-hsKthsdsIsetionlovolterealeutatinpthsoxposurs 

point  eoneanaaton. 

•..e  .  ealeulatod  baeauta  oontaminart  ia  not  oonsidarad  a  eareinogan  or  potanq^  factor  ia  not  availabla. 

•  .  RapiaeaaorigirMlTabla  6-107  in  lha  Final  Baaaiina  RA  Oamaa  6  Moora.  1602a. 
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TABLE  6-108* 


Ettimated  Contaminant  Concentrations  in  Crops  and  Estimated  Hurrmn  Intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  19 
Future  Residential  Land  Use  Scenario 


Cofieontratiofi 

Coficofitratiofi 

ifi8ofl(a) 

in  Wator  (b) 

Afialvto 

imaJka) 

(ug/n 

Akiminum 

12641 

ND 

Andmeny 

•60 

13.4 

Afoanic 

70.2 

16.2  (c) 

Barium 

•100 

58.6  (c) 

BaryUium 

1.01 

0.5(c) 

Cadmium 

163 

ND 

Chromium 

22 

ND 

Ceppw 

31603 

3.32  (c) 

iMd 

1225 

0Ji3 

Martganaoa 

533 

43.6 

llareury 

0.666 

ND 

Niekal 

23.5 

17.7 

Potmiium 

2652 

5224 

Salanium 

NO 

26.6 

1.37 

0.207 

Sodium 

722 

76463 

Vanadium 

53 

66.5 

Zne 

60365 

20.3 

1S5TNB 

30J 

ND 

246TNr 

10016 

ND 

190NB 

ND 

0.415 

mvoosnxMw 

3.23(e) 

ND 

Tatryl 

1.43(C) 

ND 

NHrita/nIMa 

11.2 

4570 

Concantration 

CareinoQonic 

Noneorcinogonie 

in  Crops 

Intake 

Intake 

fmo/ka) 

(mfl/ka/day) 

(mo/ko/dav) 

n 

-- 

XX 

XX 

-- 

XX 

2.61  E -01 

1.32E-04 

3.08E-04 

XX 

XX 

1.01E-03 

4.75E-07 

1.1  IE-06 

1.10E+01 

— 

1.20E-02 

2.20E-02 

— 

2.41  E-05 

XX 

XX 

6.13E*F00 

— 

e.7lE-03 

XX 

XX 

•.OOE-02 

— 

6.77E-06 

I.UE’I'OO 

— 

1.26E-03 

XX 

-- 

XX 

« 

— 

« 

XX 

— 

XX 

XX 

— 

XX 

XX 

— 

XX 

XX 

-- 

« 

3.20E4.02 

— 

3.51  E-01 

2.71E*|.04 

1.27E+01 

2.87E+01 

1.36E-03 

— 

1.53E-06 

1.07E+01 

— 

1.17E-02 

6.36E4.00 

— 

6.66E-03 

XX 

-- 

XX 

(a)  •  UniMt  otMTwiM  noted,  Vm  ooncantration  in  aott  it  1h«  05  poretnt  upptr  confidtnct  ftmit  on  tfit  arithmttie 
moan  of  turfaca  toQ  data  (tamplat  test  than  2  teat  daap).  Non-dateett  art  rtpiacad  with  ona-haH  tha  datection 
laval  lor  ealeuteting  Ota  toil  oonoantralion. 

(b)  •  Unlatt  otharwfta  noted,  tha  concantration  in  groundwater  it  tha  05  parcant  upptr  oonfidanca  limit  on  tha  ar ithmatic 
matn  of  groundwater  date.  Non-datectt  art  raplaead  wiOi  ona-hatf  tha  dataction  laval  for  calculating  tha 
groundwater  ooncaniration. 

(e)  *  Tha  05  parcant  uppar  confidanca  limH  on  tha  arithmatic  maan  axcaada  tha  maximum  datacted  concanuation:  tharafora, 
tha  maximum  datacted  ooncantration  la  uaad  at  tha  axpotura  point  eoncanbaion. 

.  foot  caleuiated  baeauaa  contaminant  it  not  contldarad  a  carcinogan  or  potency  factor  it  not  availabia. 

W  -  QuanOtativa  information  on  upteka  faetora  not  avallabte. 

-NO*  -  Not  datacted. 

*  -  Raplacaa  original  Tabla  8-105  In  tha  Final  Basallna  RA;  Oamaa  &  Moora,  10020. 
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concentration,  crop  concentration,  and  carcinogenic  and  noncarcinogenic  intakes  for 
crop  ingestion  (pathway  12)  for  the  future  residential  land  use  scenario  at  Site  19. 

Table  6-109*  presents  estimated  exposure  point  concentrations  and  carcinogenic 
and  noncarcinogenic  intakes  for  dust  inhalation  (pathway  3)  for  the  future  military 
(tank  training)  land  use  scenario  at  Site  19. 

The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  19,  obtained  from  Table  3-32*.  The 
groundwater  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
groundwater  data  for  Site  19,  obtained  from  Table  3-31*. 

6.52.3*  Operable  Unit  C;  Inactive  Landfills 

6.5.2.3.1*  Site  12:  Inactive  Landfill.  Tables  6-185A  and  6-185B  present  estimated 
exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for 
incidental  soil  ingestion  (pathway  2)  and  dust  inhalation  (pathway  3),  respectively,  for 
the  future  residential  land  use  scenario  at  followup  fieldwork  Site  12.  Tables  6-186 
and  6-187  in  the  Baseline  RA,  which  present  exposure  point  concentrations  and 
carcinogenic  and  noncarcinogenic  intakes  for  groundwater  ingestion  (pathway  5)  and 
dermal  absorption  of  contaminants  in  groundwater  (pathway  7),  respectively,  for  the 
future  residential  land  use  scenario  at  Site  12,  are  not  affected  by  the  followup 
fieldwork.  Table  6-188*  presents  the  estimated  groundwater  concentration,  crop 
concentration,  and  carcinogenic  and  noncarcinogenic  intakes  for  crop  ingestion 
(pathway  12)  for  the  future  residential  land  use  scenario  at  Site  12. 

The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  12,  obtained  from  Table  3-62A.  The 
groundwater  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
groundwater  data  for  Site  12,  obtained  from  Table  3-62  in  the  Baseline  RA. 

6.5.2.3.2*  Site  50:  Railroad  Landfill  Area.  Tables  6-189*  and  6-190*  present 
estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes 
for  groundwater  ingestion  (pathway  5)  and  dermal  absorption  of  contaminants  in 
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TABLE  6-109* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 
Due  to  Inhalation  of  Dust  at  Site  19 
Future  Military  Land  Use  Scenario 


Source- IMatsd  Dust  Concsntrstion  lor  SHs  19  is  0.435  mg/mS  (sss  Appsndix  E) 


Concwilration 

Exposura 

Point 

Carcinoganic 

Nonewcinogwiic 

in  Soil 

Coneantration 

intaka 

Intako 

Anaivts 

{infl/kg)(a) 

(ma/m3)(b) 

fma/ka/dav) 

(mo/kQ/dav) 

Aluminum 

12641 

5.50E-03 

— 

1.00E-03 

Antimony 

690 

3.87E-04 

— 

7.07E-05 

Afssnie 

70.2 

3.05E-05 

2.39E-07 

S.56E-06 

Barium 

8100 

3.52E-03 

— 

6.44E-04 

Cadmium 

183 

7.96E-05 

6.23E-07 

1.45E-05 

Chromium 

22 

9.57E-06 

7.49E-08 

1.75E-0e 

Copp«r 

31693 

1.38E-02 

— 

2.52E-03 

tMd 

1225 

5.33E-04 

— 

9.73E-05 

Msreury 

0.869 

3.B7E-07 

— 

7.06E-08 

NicksI 

23.5 

1.02E-05 

8.00E-08 

1^E-06 

Potassium 

2652 

1.15E-03 

— 

^11E-04 

Siivsr 

1.37 

5.96E-07 

— 

1.09E-07 

Sodium 

722 

3.14E-04 

— 

5.74E-05 

Zinc 

80365 

2.63E-02 

— 

4.80E-03 

1S5TNB 

39.8 

1.73E~05 

— 

3.16E-06 

243TNT 

10019 

4.36E-03 

3.41  E-05 

7.96E-04 

Nitrobsnzsns 

3.23  (c) 

1.41E-06 

— 

2.57E-07 

Tstryl 

1.48  (c) 

6.44E-07 

— 

i.18E-07 

Nitrita/nitrats 

11.2 

4.87E-06 

— 

8.90E-07 

(b)  UnfMi  ottMTwiss  noted.  conconirat’on  \n  toil  is  th«  05  psresnt  uppsr  eonfidtnes  Mml  on  tho  srilhmstie 
moan  of  surteeo  toil  data  (samplat  test  than  2 fast  daap).  Non-dsteets  ars  rtplacad  with  ona-half  tha  datection 
teval  for  calculating  tha  soil  coneanfradon. 

(b)  -  Tha  axposura  point  coneantration  it  tha  product  of  tha  total  source -ratatad  dust  concantration  and  tha  contaminant 
concantradon  In  surteca  soil.  Tha  assumption  it  mada  that  tha  contaminants  ara  cUstributad  in  tha  air  in  tha 
sama  proportion  as  thay  ara  in  tha  surteca  toU. 

<c)  *  Tha  95  parcant  upper  conficlanca  limi  on  tha  arithmetic  mean  axcaadi  tha  maximum  detected  concentration;  tharafora, 
the  maximum  detected  concentration  it  used. 

• — •  .  Not  calcutatad  because  contaminarl  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

*  -  Replaces  original  Table  6-109  in  tha  Rnal  Basaiina  RA;  Dames  6  Moore,  1992a. 
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TABLE  6-185A 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  incidental  Ingestion  of  Soil  at  Site  12 
Future  Residential  Land  Use  Scenario 


Analvt# 

LMd 

Sflv»r 

Zinc 

BcnzD(k)fluoranthm 

ChryMTM 

Ruoranthcnc 


Phcnanthrcnc 

Pyrcn# 

DDE 

DDT 


Exposure 

Point 

Concentration 

tmQ/kQ)(al 

26.1 

0.064  (b) 
136 
0.081 
0.185 
0.125 
0.097 
0.256 
0.141 
0.061 


Carcinogenic 

Intake 

(ma/kg/daYl 


1.27E-07 

2.90E-07 


2.21  E-07 
9.55E-08 


Noncarcinogenic 

Intake 

fmo/kq/day) 

9.53E-05 

2.34E-07 

4.97E^04 

2.96E-07 

6.76E-07 

4.57E-07 

3.54E-07 

9.35E-07 

5.15E-07 

2.23E-07 


li)  -  Expottve  point  oonconfrotloo  It  mo  05  ptrctnt  upptr  confidtneo  limt  on  mt  trHhmttic  motn  of  turltc#  toil  dtti 

l«t  thw  d..p).  No-d^  r.ptae*<l.^  on.-h.lf  th.  dM^tion  l.v.lfot  cmleutotinQ  wposur. 

point  oonconOotion. 

m  -  Th.  9S  (MTCMit  upp«  eonfidwK.  Pml  on  th.  withmaic  mow  wceodi  fh.  m«imum  d.tMt.cl  eone«*.fion;  th^ofor*. 

«M  iBMiimim  d.toeted  eooewihtfion  i.  u..dM  Ih.  .xpotur.  point  eone.n*.tion  (USEPA.  W9b). 

....  -  Not  e.leul.t.d  boeou*.  eontuninw*  h  not  eoniidwod  a  cweinogM)  o.  potency  tectof  is  not  avaiiabte. 
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TABLE  6-185B 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 
Due  to  Inhalation  of  Dust  at  Site  12 
Future  Residential  Land  Use  Scenario 


Soufca— Ralatad  Oust  Concentration  for  Sita  1 2  is  0.002681  mg/mS  (saa  Appendix  E) 


Conemtration 

Exposuro 

Point 

Carcinogonic 

Nonearcinogonic 

in  Soil 

Concontration 

intako 

Intako 

Analvto 

(infl/kQ)(a) 

(infl/m3)(b) 

ttnq/kfl/day) 

{mg/kg/day) 

iMd 

26.1 

7.00E-08 

— 

1.92E-08 

Silvar 

0.064  (c) 

1.72E-10 

— 

4.70E-11 

Zinc 

136 

3.65E-07 

9.9gE-08 

69n2o(k)fluoranth9n9 

0.081 

2.17E-10 

2.55E-11 

5.95E-11 

Chrysano 

0.185 

4.96E-10 

5.82E-11 

1.36E-10 

Ruoranthono 

0.125 

3.35E-10 

— 

9.18E-11 

Phonanthrorw 

0.097 

Z60E-10 

— 

7.12E-11 

Pyr«n9 

0.256 

6.86E-10 

— 

1.68E-10 

DOE 

0.141 

3.78E-10 

4.44E-11 

1.04E-10 

DDT 

0.061 

1.64E-10 

1.92E-11 

4.48E-11 

(■)  Conctnfration  in  soil  is  ttw  95  psrcsnt  uppsr  eonfidsnes  limit  on  tho  withmstic  m«m  of  surfscs  soil  dsts 

(MmpiM  iMS  than  2  fs«t  dsop).  Non-dstoels  v  rsplacMl  ^  ono-half tho  dstoction  Isvst  for  ealeulating  tho  toil 
fioneontalion. 

(b)  -  Tho  oxpoouro  point  eoneonfrotion  is  tho  product  of  tho  tetiJ  soureo-rolatod  dust  eonconfration  and  tho  eonteminant 
ooficontation  in  turfseo  soil.  Tho  assumption  is  mods  that  tho  contemlnants  aro  dbfributod  in  tho  air  in  tho 
samo  proportion  as  thoy  aro  in  tho  surfico  soil 

(e)  -  Tho  95  porcont  uppor  eonfidonco  Uml  on  tho  arrthmotic  moan  oxeoods  tho  maximum  dotoctod  concontration;  thorofdro* 
thoroforo.  tho  maximum  dotoctod  concontration  is  utod  as  tho  oxpoouro  point  concontration  (USEPA.  19696). 

* — -  Not  eaiculatod  bocauso  contaminar6  is  not  considorod  a  carclnogon  or  potoncy  factor  is  not  availablo. 
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TABLE  6-188* 


Estimated  Contaminant  Concentrations  in  Crops  «•}?  Estimated  Human  Intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  12 
Future  Rasidantial  Land  Use  Scenario 


Concantration 

Concantration 

In  Soil  (a) 

In  Watar  (b) 

Analvt* 

^mo/kg) 

(ua/[\ 

Antimony 

ND 

2.88 

Amnic 

1.96 

5.23 

Coppor 

16.8 

5.82 

Uod 

26.1 

2.06 

Nfekal 

9.640  (e) 

25.7 

savor 

0.064  (c) 

ND 

Vanadium 

68.2 

30.3 

Zine 

136 

379 

Cyanida 

NO 

4.16 

mx 

ND 

1.21 

Tafryl 

0,373 

Ban»(k)fluoranthana 

0.081 

ND 

Chrysm 

0.185 

ND 

Fluoramharw 

0.125 

ND 

PhananShrana 

0.097 

ND 

Pyrana 

0.256 

ND 

DDE 

0.141 

ND 

DDT 

0.061 

ND 

Concantration 

Carcinoganic 

Noncarcinoganic 

In  Crops 

Intaka 

Intaka 

ima/ka) 

fmg/kg/davl 

(ma/kg/dayl 

XX 

— 

XX 

7.86E*03 

3.69E-06 

8.61  E-06 

XX 

XX 

1.31  E-01 

... 

1.43E-04 

4.83E-01 

— 

5.30E-04 

XX 

-- 

lot 

XX 

— 

XX 

XX 

— 

XX 

XX 

-- 

XX 

4.36E-03 

2,05E-06 

4.77E-06 

1.23E-03 

1.35E-06 

3.49E-04 

1.64E-07 

3.83E-07 

4.08E-03 

1.92E-06 

4.47E-06 

4.02E-03 

4.40E-06 

9.93E-03 

-- 

1.09E-05 

1.45E-02 

— 

1.59E-05 

2.81  E-03 

1.32E-06 

3.08E-06 

4.98E-04 

2.34E-07 

5.46E-07 

M  CeneM*aiIen  fa  ton  i»  Ih*  95  paeail  upp«r  eortid«ne*  Pm»  on  Iho  aKhmolIe  moon  of  ourfceo  oeP  doto 
(oamploo  looolhon  2foot doop).  Non-dolocfa  oro roploeodvrith  eno-hoRlho  dotoetion  lovolfor  eoleuloting 

(b)  CeneoiaoSon  In  youncMdor  io  Iho  05  poreont  uppor  eonSdoneo  Hml  on  Iho  orHhmolie  moon  of  groundoolof  dolo. 
Non-dotoefa  ao  roplocod  oiith  ono-hoK  Iho  dolodion  lovol  for  eolcuIoUng  Iho  groundwola  eoneorAobon. 

. _ .  _  Not  eoleulotod  boeauio  oontominort  io  not  eonoidorod  o  eor  einogon  a  potoney  footer  io  not  ovoiloblo. 

—  Quanttatlv#  Information  on  uptako  fulort  no<  availabla. 

-NCr-Notdataelad. 

*NA”  ->  NotwiaiyaacL 

•  -  Ro^oeoo  wiginolToblo  6-158  in  Iho  Finol  Booolino  RA:  Domoo  &  Mooro.  1092a. 
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TABLE  6-189* 


Estimated  Contaminant  Concentrations  in  Groundwater  and  Estimated  Human  Intakes 

Due  to  Ingestion  of  Groundwater  at  Site  50 
Future  Residential  Land  Use  Scenario 


Expoaura 

Point 

Careinoganic 

Noncarcinoganic 

Concantration 

Intaka 

Intaka 

Anaivto 

luflZQIal 

(mg/kg/day) 

tma/ka/dav) 

ATMTiiC 

5.51 

6.47E-05 

1.51E-04 

Coppar 

7.42 

— 

2.03E-04 

Nickol 

53.8 

— 

1.47E-03 

Vanadium 

30.9  (b) 

— 

8.47E-04 

Zinc 

523 

— 

1.43E-02 

Cyanida 

1^1 

— 

3.32E-04 

RDX 

1.94 

Z28E-05 

5.32E-05 

M  -  UniMt  otharwiM  noted,  ttio  oxpMuro  point  eeneonfration  i»  tha  95  pareant  uppar  eonlidanea  limH  on  tha  arHhmatie 
maan  of  groundwater  date.  Non-datecte  ara  raplaead  with  ona-halftha  dateelion  lavalfor  calculating  tha  axpoaura 
point  eoneanfralion. 

(b)  -  Tho  05  poreofit  uppor  eonfidoneo  limi  on  th«  arithmotic  moan  axeaadi  tha  maximum  datactad  eoncantralion;  tharafora. 

tha  maximum  datactad  eoncanfration  it  utadaa  tha  axpotura  point  conoanfralion. 

• — «  Not  caleulatad  bacauta  contaminant  it  not  eontidarad  a  cardnogan  or  potaney  factor  it  not  avaitabla. 

•  —  Raptacat  originalTabla  8-180  in  tha  Rnal  Batalina  RA;  Damat  &  Moora,  1002a. 
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TABLE  6-190* 


Estimated  Contaminant  Concentrations  in  Groundwater  and  Estimated  Human  intakes 
Due  to  Dermal  Absorption  of  Groundwater  Contaminants  at  Site  50 
Future  Residential  Land  Use  Scenario 


Exposuro 

Point 

Parmaabllity 

Carcinoganic 

Noncarcinoganic 

Concontration 

Coafficiant 

intaka 

Intaka 

Anaivto 

fua/lUa) 

(Kp)  (cm/hr) 

(mo/kQ/dav) 

fma/kq/day) 

RDX 

1.94 

3.5E-04 

1.36E-08 

3.16E-08 

M 


-  UniM  oIhGrwiM  not*d.  Ih«  •xpotw#  point  eoneonfration  it  tho  95  ptrc«it  uppw  ponfidtnco  limit  on  tho  trithmttic 
moan  of  ^oundMotar  datt.  Non-datacti  ara  raplaead  laith  ona-half  tha  dataction  laval  for  calculating  lha  axposurc 


point  oonoantratton. 


•  --  Raplaoat  originalTabla  6-100  in  lha  Fmat  Batalina  RA;  Damat  A  Moora,  1902a. 
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groundwater  (pathway  7),  respectively,  for  the  future  residential  land  use  scenario  at 
followup  fieldwork  Site  50.  Table  6-191*  presents  the  estimated  groundwater 
concentration,  crop  concentration,  and  carcinogenic  and  noncarcinogenic  intakes  for 
crop  ingestion  (pathway  12)  for  the  future  residential  land  use  scenario  at  Site  50. 

Because  surface  soil  samples  were  not  collected  at  this  site,  soil  concentrations 
are  not  presented  in  Table  6-191*.  The  groundwater  concentration  used  is  the 
95  percent  UCL  on  the  arithmetic  mean  of  groundwater  data  for  Site  50,  obtained 
from  Table  3-64*. 

6.5.2.5*  Operable  Unit  E:  Deactivation  Furnace  and  Southwestern  Warehouse  Area 

65.2.53*  Site  26:  Metal  Ingot  Stockpiles.  Tables  6-202*  through  6-204*  present 
estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes 
for  incidental  soil  ingestion  (pathway  2),  dust  inhalation  (pathway  3),  and  crop 
ingestion  (pathway  12),  respectively,  for  the  future  residential  land  use  scenario  at 
followup  fieldwork  Site  26. 

The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  26,  obtained  from  Table  3-71*. 

6.5.2.6*  Operable  Unit  F:  Sewage  Treatment  Plant  and  Vicinity 

6.5.2.6.1*  Site  30:  Stormwater  Discharge  Area.  Tables  6-220*  through  6-222*  present 
estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes 
for  incidental  soil  ingestion  (pathway  2),  dust  inhalation  (pathway  3),  and  crop 
ingestion  (pathway  12),  respectively,  for  the  future  residential  land  use  scenario  at 
followup  fieldwork  Site  30. 

The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  30,  obtained  from  Table  3-81*. 

6.5.2.6.2*  Site  48:  Pipe  Discharge  Area.  Tables  6-223*  through  6-225*  present 
estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes 
for  incidental  soil  ingestion  (pathway  2),  dust  inhalation  (pathway  3),  and  crop 
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TABLE  6-191* 


E.tlm.t.d  Cont.inln.nt  Cono.ntr.Hon.  In  Crop. 

Of  Contaminants  Due  to  Consumption  of  Crops  at  Site  50 
Piitura  Residential  Land  Use  Scenario 


Concantration 

Concantration 

in  Soil  (a) 

in  Watar  (b) 

Anaivto 

(mg/kfli 

(ug/0 

Ananic 

NA 

5.51 

Coppar 

NA 

7.42 

Nickal 

NA 

53.8 

Vanadium 

NA 

30.9  (c) 

Zinc 

NA 

523 

Cyanida 

NA 

12,1 

RDX 

NA 

1.94 

Concantration 

Carcinoganic 

Noncareinoganic 

in  Crops 

Intaka 

Intaka 

(ma/kal 

fma/kg/day) 

fnrta/kg/dayl 

2.20E-05 

1.04E-08 

2.42E-08 

XX 

— 

XX 

2.69E^03 

— 

2.95E-06 

XX 

— 

XX 

XX 

— 

XX 

XX 

— 

XX 

6.98E-03 

3.28E-06 

7.65E-06 

M  Cone«ilr«lion  in  Mil  i»  th*  «5  pecMt  uppe  confidMM  limR  on  wHhiMlie  cmm  c(  .urfce.  mH  dte 

mM«ofeoundMled.l..  NM-d-Ma«.r.pae.d«Mmon.-h-fll«d-MBonlM-tere^ 


^oun^MBtar  eoncanfration. 

«  -  TM  SS  pecMt  upp«r  eonlldMM  Bml  on  Ih#  nr  RhiMtle  mMn  .xeMd*  th«  m«imum 


detected  concentration;  tharefdro. 


tho  maximum  datactad  concantration  is  uaad. 

_  Not  Mieulatod  bM«u»*  eonlomlnort  i*  not  eonoidor  od  •  eweinopM  or  poUney  fcetor 

lof  —  Qunnttoiwo  information  on  uptakotocloro  notavaBablo. 

•NO” -Not  datactad. 

•NA*  -  Not  analyzed. 

•-BoptacMoriginalTablo  6-191  in  thoRnalBas«linoRA;Damo»*Mooro,  1992a. 


is  notavailabla. 
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TABLE  6-202* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  intakes 
Due  to  Incidental  Ingestion  of  Soil  at  Site  26 
Future  Residentiai  Land  Use  Scenario 


Exposure 

Point 

Cardnogonic 

Noncarcinogenic 

Concontraition 

Intak* 

Intaka 

Anatvto 

fmg/l(fl)(a) 

fma/ka/davl 

ima/kg/day) 

iMd 

469 

— 

1.71  E-03 

savor 

0.874  (b) 

— 

3.19E-06 

Ztnc 

188 

— 

6.87E-04 

M  -  ExpMur*  point  eeneanfralien  is  Km  05  parcMil  upper  een(id«ne*liml  on  HwvtthflMiiemMn  of  turtM*  toil  date 
(tamplas  lossOiBn  2fsst  dsop).  Non-dstoeb are raplaead with  ona-haM the  dstsetion  lavalfor  calculating axposura 
ppifit  oonowikslion. 

(b)  -  TTw  05  pwcttnt  upp«r  cenfidme#  Hml  on  tho  arithmolie  moan  oxeoocb  tho  maximum  dotoetod  eoneonfration: 

Ihoraforo.  Iho  maximum  dotoetod  eoneonOation  it  utodaa  tKo  oxpoturo  point  conconOation  (USEPA.  lOSOb). 

• — ■  -  Not  ealeulatod  boeauso  contaminoft  is  not  considorod  a  eardnogon  or  potency  teeter  is  not  availablo. 

*  *  Roplacos  originalTablo  6-202  in  tho  Final  Basolins  RA;  Damos  A  Mooro,  1902a. 
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TABLE  6-203* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Dust  at  Site  26 
Future  Residential  Land  Use  Scenario 


8eure*-IMat«d  Oust  Concsntration  for  Sfts  26  is  0.00194  mo/mS  (sss  Appsndix  E) 


Anaivto 

LMd 

SUvw 

Zinc 


Cpnc«ntr«tion 
in  Soil 
ring/ko)(al 
469 

0.874  (C) 
188 


Exposuro 

Point 

Concontrotion 

(mg/m31(by 

9.08E-07 

1.69E-09 

3.64E-07 


Carcinogonic 

intako 

fmg/kg/dayl 


Noncarcinoganic 

Intaka 

fma/VQ/dsY) 

2.49E-07 

4.64E-10 

9.97E-08 


poM  Gonemirstion  ii  #»•  product  of  thstoW  .oures-r.latod  ducteoneontrsBw  ondttw  contammort 

”  cooomI!^  In  .oil.  THo  M.umption  I.  m.do  thrt  tho  eont.mln.rt.  «o  rfatributod  in  th.  m  « th. 

-Hhmrtie  m^n  meed.  th.  m«imum  drt^«no«dr.tion:  tfmrolbr.. 

«r.m«imumd.toctodcooc«itr.tioni.u.«lMth.Mpo.ur.pointeonc.ntr.tion(USEPA.1B8»). 

_  Not  cleulatod  boe«u».  eont.min.rt  i.  not  eoniidwod  a  e«dwQ.n  or  (Krtwey  fcetor  »  not  av.il.blo. 

•  -  RoplMo.  origir«IT.bl#  6-203  in  the  Final  BMOlin.  RA:  Oomo.  &  Mooro,  1992.. 
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TABLE  6-204* 

Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  Intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  26 
Future  Residential  Land  Use  Scenario 


Concantration 

Concantration 

Concantration 

Carcinoganic 

Noncarcinoganic 

in  Soil  (a) 

in  Watar  (b) 

in  Crops 

Intaka 

Intaka 

AfuUvte 

fma/kg) 

Cuom 

(ma/ka) 

(mo/ka/dav) 

(ma/kg/dav) 

Load 

469 

NA 

2.35E+00 

— 

2.57E-03 

savor 

0.874  (c) 

NA 

XX 

— 

XX 

Zinc 

188 

NA 

XX 

— 

XX 

(i)  Cpnc«nfration  in  toil  it  tti#  05  ptreont  upptr  confidtnct  limit  on  tht  trithmttic  mttn  o#  turfcco  toil  dttt 
(MtmplM  Im  than  2foot  dtop).  Non-dttodt  art  rtpiacod  with  ont-haif  tho  dttaetion  Immlfor  calculating 
IhotogconoanOatfon, 

Conconfration  In  y oundwatar  it  tht  05  ptrctnt  upptr  confidtnct  limi  on  Iht  arithmtiic  moan  of  groundtiattr  data. 
Non'-dtiteti  art  rtplaetd  with  ont— half  tht  dtttcfion  Itvtl  for  calculating  tht  groundwattr  eonctntration. 

(e)  -  Tht  05  ptrctnt  upptr  confidtnct  limt  on  tht  arithmtiie  mtan  txcttdt  tht  maximum  dtitcttd  eonetnOation;  thtrtfort, 
Iht  maximum  dtteettd  conctnfration  it  uttd  at  tht  txpoturt  point  eonctnfration  (USEPA,  1 080b). 
s — -  Not  ealeulattd  btcautt  eontaminart  it  not  contidtrtd  a  earcinogtn  or  pottney  factor  it  not  avallablt. 

W  -  Quanttativt  information  on  uptakt  factors  notavallablt. 

*NA”  *  Not  applieabit  btcautt  syoundMttar  tampits  wtrt  not  eolltettd  at  this  aKt. 

*  —  Rtplactt  original  Tabit  6—204  in  tht  Final  Bastllnt  RA;  Damts  &  Moort,  1002a. 
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TABLE  6-220* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Incidental  Ingestion  of  Soil  at  Site  30 
Future  Residential  Land  Use  Scenario 


Exposura 

Point 

Concontration 


Anaivte 

rtna/kolM 

iMd 

190(b) 

SBvar 

0.699 

Zkie 

319 

ODD 

0.201 

DDE 

0.042 

DDT 

0.485 

Noncarcinoganic 
Intake 

(ma/kQ/dav) 
6.94E-04 
2.55E-06 
1.17E-03 

3.15E-07  7.34E-07 

6.58E-08  1.53E-07 

7.59E-07  1.77E-06 


Carcinogenic 

Intake 

raio/kQ/davl 


M  -  UntTTT  oawfVMte*  noted,  the  exposure  poM  eooeenketlon  Is  the  9S  percent  upper  confidence  IlmH  on  the  erlthmetie 
mean  otsurtace  sol  iteta  (swiples  less  then  2teet  dsep).  Non-dsteetssrs  replaced  wHh  one-half  the  detection 
ealcuWing  th«  •xpoBUf#  point  conc#fik*tten. 

-  Tho  05  pmewit  upp«  oonfittonco  Umi  on  tho  « Hhmotic  oxcoods  tho  mwdmum  dotoctod  conconkation: 

thoroldro.  tho  maximum  datactad  eoncankation  it  usad  at  tha  axpotura  point  concankation. 
e_«a  „  |i|0|  ealeulatad  baeauta  oontaminart  it  not  contidarad  a  carclnogan  or  potaney  factor  it  not  avallabla. 

•  -  Raptaeat  orlginalTabta  6-220  In  tha  Final  Batalina  RA;  Oamat  &  Moora.  1B02a. 
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TABLE  6-221* 


Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  Intakes 
Due  to  Inhalation  of  Dust  at  Site  30 
Future  Residential  Land  Use  Scenario 


8oum-rM«t«d  Dust  Concsntrstion  lor  Sits  30  is  0.000702  mg/mS  (sss  Appendix  E) 


Concentration 

Exposure 

Point 

Carcinogenic 

Noncarcinogenic 

in  Soil 

Concentration 

Intake 

intake 

Anaivts 

fmo/kaUa) 

fma/m3Ub) 

(mg/kg/dav) 

fma/ko/dav) 

Load 

190(b) 

1.33E-07 

— 

3.65E-08 

Silver 

0.699 

4.91  E-10 

— 

1.34E-10 

Zinc 

319 

2.24E-07 

— 

6.14E-08 

ODD 

0.201 

1.41  E-10 

1.66E-11 

3.87E-11 

DDE 

0.042 

^95E-11 

3.46E-12 

8.08E-12 

DDT 

0.485 

3.40E-10 

4.00E-11 

9.33E-11 

M  -  UniMS  ottMTWtM  noted,  tho  eonconfration  in  soil  is  Ihs  05  psrcont  uppsr  confidsnes  limt  on  Iho  arilhmotic 
moan  of  surfaea  soil  data  (samplos  lass  than  2  fast  daap).  Non-datacts  ara  raplacad  with  ona-haK  tha  dataction 
lava!  for  calculating  tha  soil  conoanfration. 

(^)  .  Tha  axpoaura  point  eoncanfration  is  tha  product  of  tha  total  sourca-ralatad  dust  concantration  and  tha  contaminant 
eencanfraSon  in  surteea  soil.  Tha  assumption  is  mada  that  tha  contaminants  ara  disfributed  in  tha  air  in  tha 
sama  proportion  as  thay  ara  intha  sOrfsea  soil 

(e)  -  Tha  95  pareant  uppar  confldanca  limt  on  tha  arithmatic  maan  axaads  tha  maximum  datectad  concantration: 
tharafora,  tha  maximum  datacted  concanbation  Is  usad. 

• — ■  .  Not  ealeulatod  bacausa  contaminant  is  not  considarad  a  carcinogan  or  potency  fsctor  is  not  availabla. 


*  «  Roplacas  original  Tabla  6<~221  in  tha  Rnal  Basalina  RA:  Damas  S  Moora,  1002a. 


A-RA 

6-144 


TABLE  6-222* 


EsUmated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  Intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  30 
Future  Residential  Land  Use  Scenario 


Analyte 

LMd 

Silvar 

Zinc 

ODD 

DDE 

DDT 


Concantralion 
in  Soil  (a) 
ftng/kfll 
190(c) 
0.699 
319 
0.201 
0.042 
0.485 


Concantratlon 
In  Water  (b) 
ruQ/» 

NA 

NA 

NA 

NA 

NA 

NA 


Coneantration 
in  Crops 
fmg/kg) 
9.50E-01 
XX 
XX 

4.76E-03 

8.36E-04 

3.96E-03 


Carcinogmic 

Intak* 

ftna/lta/dav) 


2.24E-06 

3.93E-07 

1.86E-06 


Noncarcinoganic 

Intaka 

fma/ko/dav) 

1.04E-03 

XX 

XX 

5.22E-06 

9.17E-07 

4.34E-06 


^  -  UniMB  oOwnMta  noted.  Iho  conc#ny«lion  in  soS  is  Iho  95  psrc«tt  uppsr  eonfidsnes  llml  on  ihs  sr Hhmste 

m«anofsiHsessondste(toiTipteslsssthsn2te^  rten-drtsctssrsrsplscwlwithons-hslfthsdttectk^ 

teval  for  cteeidsting  tho  soil  oencsnirstion. 

w  -  IMI.M  <4h««ilM  n<4«t  «»•  <»ne«ea«oo  In  goumli^to  I.  Ih«  9S  P«e«4  upp«  eoitlid.ne#  limt  w 

iManorgoundMatarete.  Non-d»»«eli«r*r«pl«e«4\wHh  oii«-h«Hlh*4rt*elion  lavtUof  ealcutotingth* 

^oundwater  oonconasdon. 

e)  -  IlM  «s  upp«  eo«ilWM»e*  Bml  on  th#  wilhinete  mMM  axeaada  #»•  maximum  dataetad  coneanfradon;  Iharafora. 

«ia  maximum  dalaeiad  eeneankaiion  a  uaad 

. _ _  NrtealeuWadbaeauaaeontarainanianoleonaldaradaeareinoganor  polancy  tactor  a  notavailabla. 

-  OuantiWhi*  Mermaden  on  uplaka  faetora  Ml  availabla. 

•NA*  -  Not  appHeabla  baeauaa  goundaalar  lamplaa  war  a  not  eoBaetad  at  ma  aka. 

*  -  Rapaeoa  ofignalTaba  6-222  a  #10  Final  BaaaOna  BA;  Oamaa  a  Moofo.  1992a. 
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TABLE  6-223* 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Incidental  ingestion  of  Soil  at  Site  48 
Future  Residential  Land  Use  Scenario 


Exposure 

Point 

Carcinogenic 

Noncarcinogenic 

Concentration 

Intake 

Intake 

Analvt# 

(mg/kg)(a) 

(mg/ka/day) 

(mg/kfl/day) 

Cadmium 

4.47 

— 

1.63E-05 

Copp«r 

82.7 

— 

3.02E-04 

LMd 

85.1 

— 

3.1  IE-04 

Mercury 

0.558 

— 

2.04E-06 

Silver 

^13 

— 

7.78E-06 

Zinc 

343 

— 

1.25E-03 

Nitrite/nitrate 

20(b) 

— 

7.31  E-05 

ODD 

4.83 

7.56E-06 

1.76E-05 

DOE 

1.24 

1.94E-06 

4.53E-06 

DDT 

1.03 

1.61  E-06 

S.76E-06 

(A)  Upper  09  percent  confidence  runt  on  the  arithmetic  mean.  Calculated  assuming  orte-half  the  detection  level 
as  the  concentration  for  those  samples  in  which  a  given  analyte  was  not  deteetad 
(b)  -  The  95  percent  upper  confidence  liml  on  the  arithmetic  mean  exceeds  the  maximum  detected  concentration; 
therefore,  the  maximum  detected  concentration  Is  used  as  the  exposure  point  eoneeniration. 

.  Not  calculated  because  contamlnart  is  not  considered  a  carcinogen  or  potency  fbetor  is  not  available. 

*  -  Replaces  original  Table  9*223  in  the  Hnal  Baseline  RA;  Dames  &  Moore.  1992a. 


A-RA 

6-146 


TABLE  6-224* 


Estimated  Contaminant  Concentrations  In  Air  and  Estimated  Human  Intakes 
Due  to  Inhalation  of  Dust  at  Site  48 
Future  Residential  Land  Use  Scenario 


Source- Belaud  Duet  Concentration  for  Site  48  ie  0.000702  mglm9  (see  Appendix  E) 


Coneantratlon 

Exposure 

Point 

in  Soil 

Concentration 

Anaivt# 

tma/kflUai 

fma/m3)(bl 

Cadmium 

4.47 

3.14E-09 

Coppar 

62.7 

S.81E-0S 

Laad 

85.1 

5.97E-08 

Mareury 

0.558 

3.92E-10 

Silvar 

^13 

1.50E-09 

Zinc 

343 

2.41  E-07 

NitritaMHrata 

20(c) 

1.40E-08 

ODD 

4.83 

3.39E-09 

DDE 

1.24 

8.70E-10 

DDT 

1.03 

7,23E-10 

Carcinogenic 

Noncarcinogenic 

Intake 

Intake 

(mo/ka/dav) 

(mo/kg/day) 

3.68E-10 

8.60E-10 

1.59E-08 

1.64E-08 

1.07E-10 

4.10E-10 

6.60E-08 

3.85E-09 

3.98E-10 

9.29E-10 

1.02E-10 

2.38E-10 

8.49E-11 

1.98E-10 

M  -  Upp*  95  p«e«Tl  uppa  confidMie.  limit  on  Iho  eithnwHe  mMU).  Ceteutotod  uttming  ono-heH  tho  M»ti6on  Imwl 

«*  tho  eonewrtretion  to  Ihoso  uunptof  to  which  •  givon  endyt#  not  drtoettd. 

W  -  Tho  oxpeouro  point  eoneonirrtion  i«  tho  product  of  tho  tolol  ootoeo-rolotod  duot  eonconirofion  ond  tho  contominont 
eonconirotion  to  ourfoco  toil.  Tto  oooumption  It  modo  Ihol  tho  eontominor*.  oro  dtokibutod  to  tho  oir  to  tho 
Mm#  proportion  u  thoy  oro  in  tho  turfcco  toil 

(1^  -  Tho  05  porcont  upper  eonlldonco  Kml  ontho  orithmolie  mow  oxcoodo  Iho  maximum  dotoctod  eoncontroBon: 
thoroforo,  tho  maximum  dotoctod  conconfratlon  is  titod 

_  Nd  eoteulatodbocouoocontaminartio  not  considorodoeofcinogon  or  potency  foetcrionoUvoiloblo. 

*  -  Raploceo  original  Table  6-224  to  tho  Final  Baaolino  RA;  Damot  &  Moore,  1 002a. 
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TABLE  6-225* 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  Intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  48 
Future  Residential  Land  Lise  Scenario 


Concentration 

in  Soil  (a) 

Anaivte 

(mfl/lcfl) 

Cadmium 

4.47 

Coppw 

9Z7 

LMd 

85.1 

Mercury 

0.558 

saver 

2.13 

Zinc 

343 

NMrite/nilreto 

20(c) 

ODD 

4.83 

DOE 

1.24 

DDT 

1.03 

Concentration 

Concentration 

in  Water  (b) 

in  Crops 

CUQ/» 

(ma/fcg) 

NA 

^68E-01 

NA 

XX 

NA 

4.26E-01 

NA 

5.02E-02 

NA 

XX 

NA 

XX 

NA 

XX 

NA 

1.14E-01 

NA 

2.47E-02 

NA 

8.41  E*03 

Carcinogenic  Noncarcinoganic 


Intake 

Intak* 

(mg/kg/dayl 

(mg/Vfl/d_aYl 

— 

2.94E-04 

— 

XX 

— 

4.66E-04 

— 

5.50E-05 

— 

XX 

— 

XX 

— 

»c 

5.37E-05 

1,25E-04 

1,16E-05 

2.71  E-05 

3.95E-06 

9.22E-06 

M  -  Upptr  05  pmcmt  oonRdBnca  limtt  on  Iho  arOhmoOe  mmn.  Caleulatod  assuming  on«>half tha  datsetion  loval 
as  lha  concanMon  for  Ihosa  samplas  in  a  givan  analyta  was  not  datadad. 

(b)  *  Uniats  othanaisa  noCad.  tha  corteanOation  in  ^oundvMtar  is  tha  05  parcant  uppar  eonftdanca  limi  on  tha  arithmatie 
maan  of  youndteatsr  dsts.  Non-dataets  ara  raplacad  with  ona-had  tha  datadion  laval  for  calculating  tha 
groun^Matar  eoncanOalion. 

(e)  -  Tha  05  parcant  uppar  confldanca  limI  on  tha  arithmatie  maan  axeaads  tha  maximum  datactad  concantration;  tharafora. 
tha  maximum  daladad  concanOalion  is  usad. 

-  Not  catcutatad  bacausa  eontamirtad  is  not  eonsidarad a  carcinogan  or  potancy  factor  is  notavailabla. 

W  -  Quantlativa  information  on  uptaka  factors  not  availabla. 

”NA*  -  Not  applicabla  bacausa  groundwater  sampfas  wara  rtot  collactad  at  this  sita. 

*  -  Raplacas  original  Tabfa  0-225  in  tha  Final  Batalina  RA;  Damas  &  Moora,  1002a. 


ingestion  (pathway  12),  respectively,  for  the  future  residential  land  use  scenario  at 
followup  fieldwork  Site  48. 

The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  48,  obtained  firom  Table  3-82*. 

6.52.7*  Operable  Unit  G:  Active  Landfill  (Site  11).  Tables  6-226*  through  6-228* 
present  estimated  exposure  point  concentrations  and  carcinogenic  and  noncarcinogenic 
intakes  for  groundwater  ingestion  (pathway  5),  dermal  absorption  of  contaminants  in 
groundwater  (pathway  7),  and  crop  ingestion  (pathway  12),  respectively,  for  the  future 
residential  land  use  scenario  at  followup  fieldwork  Site  11. 

The  groundwater  concentration  used  is  the  95  percent  UCL  on  the  arithmetic 
mean  of  groundwater  data  for  Site  11,  obtained  from  Table  3-83*. 

6.5.2.8*  Operable  Unit  H:  Defense  Re-utilization  Marketing  Office  and  Other 
Administration  Area  Sites 

6.52.8.1*  Site  22;  DRMO  Area.  Tables  6-229*  through  6-231*  present  estimated 
eiqiosure  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for 
incidental  soil  ingestion  (pathway  2),  dust  inhalation  (pathway  3),  and  crop  ingestion 
(pathway  12),  respectively,  for  the  future  residential  land  use  scenario  at  followup 
fieldwork  Site  22. 

The  soil  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  2  feet)  for  Site  22,  obtained  fi-om  Table  3-84*. 

6.5.2.8.2A  Site  44:  Road  Oil  Application/Disposal  Location  II.  Tables  6-234A  and 
6-234B  present  estimated  exposure  point  concentrations  and  carcinogenic  and 
noncarcinogenic  intakes  for  incidental  soil  ingestion  (pathway  2)  and  dust  inhalation 
(pathway  3),  respectively,  for  the  future  residential  land  use  scenario  at  followup 
fieldwork  Site  44  Location  11.  Table  6-234C  presents  the  estimated  soil  concentration, 
crop  concentration,  and  carcinogenic  and  noncarcinogenic  intakes  for  crop  ingestion 
(pathway  12)  for  the  future  residential  land  use  scenario  at  Site  44  Location  II. 
Groundwater  samples  were  not  collected  at  this  site. 
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TABLE  6-226* 


Estimatad  Contaminant  Concentrations  in  Groundwater  and  Estimated  Human  Intakes 
Due  to  Ingestion  of  Groundwater  at  Site  1 1 
Future  Residential  Land  Use  Scenario 


Analvt* 

Expoaura 

Point 

Coneantralion 

(ua/l)(a) 

Cardnoganic 

intaka 

(ma/ka/davl 

Noncardnoganic 

Intaka 

rmo/kg/dayl 

Antimony 

3.3 

— 

9.04E-05 

Anonie 

7.51 

8.82E-05 

2.06E-04 

Barium 

67.5 

— 

1.85E-03 

Chromium 

16.3 

— 

4.47E-04 

Coppar 

13.9 

— 

3.81  E-04 

Uad 

2.930 

-- 

8.03E-05 

Saianium 

34.2 

— 

9.37E-04 

Vanadium 

54.7 

— 

1.50E-03 

Zinc 

26.5 

— 

7.26E-04 

Cyanida 

6.36 

— 

1.74E-04 

240NT 

3.37 

3.96E-05 

9.23E— 05 

260Mr 

0.92  (b) 

'1.08E-05 

2.51  E-05 

RDX 

1.03 

1.21  E-05 

2.82E-05 

Tatryl 

0.627 

— 

1.72E-05 

(t)  -  Exposure  poW  eonesnPalion  it  th#  88  psresnt  upper  eonfidsnes  limi  on  Iho  srHhmsfie  moon  of  »ound»«ftr  dsts. 

Nen-dtCsea  iro  roptoesd  vdlh  oits-iWf  the  dstsetton  Isvsl  to  esIeulsUng  sxpesurs  point  eoncsnpstioo. 

(b)  -  Th#  85  psresid  upper  eonftdeneo  litnl  on  the  erithinetie  mmn  exeeedt  the  maximum  detected  concentration:  theretoa. 
the  maximum  eM»et»d  eoneentratlon  it  used  at  the  exposure  point  eorreenbation  (USEPA,  l8S8b). 

•  .  No!  because  contaminant  it  not  considered  a  carcinogen  or  potency  factor  is  not  availablo. 

*  -  Replaces  originalTable  8-228  in  the  Rnal  Baseline  RA;  Dames  &  Moore,  1882a. 
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TABLE  6-227* 


Estimated  Contaminant  Concentrations  In  Groundwater  and  Estimated  Hurnan  Intakes 
Due  to  Dermal  Absorption  of  Groundwater  Contaminants  at  Site  1 1 
Future  Residential  Und  Use  Scenario 


Analyte 

240NT 

2BOHT 

RDX 

Tatyt 


Expoaura 

Point 

Concaniration 

(uoTlUa) 

3.37 
0.92  (b) 
1.03 
0.627 


Pannaability 

Coafficiant 

{Ko)(cm/hf) 

3.6E-03 

3,2E-03 

3.5E-04 

5.0E-04 


Carcinoganic 

Intaka 

fma/kg/dayi 

2.56E-07 

5.86E-08 

7.20E-09 


Noncarcinoganic 

Intaka 

rma/kg/davl 

5.96E-07 

1.37E-07 

1.68E-08 

1.46E-08 


M  -  ExpMur*  point  eooewifrrtloo  it  tho  «S  p«etnt  upptr  eonSd^et  limi  on  «»•  tf Hhmotlc  mmn  of  youndtWof  dtla. 

- pi.«^  on— htUlho  dotodion  lovolfor  cttoilttinBotpoturo  point  coneonOtion. 

M  -  Tho  «5  poreont  uppor  oonBdoneo  Bm*  on  tho  tiithmotie  moon  txeoodt  tho  mMimum  dotoetod  eoneonlrrton:  Ihtrotofo. 

«»o  m«dfnuni  dotoetod  eoneonfrttion  it  uiod  to  tho  •qtoturo  point  eonoontMtion  (USEPA.  1089b). 

. .  _  boetuto  eonWninti*  it  not  eontidtftdo  etieinogon  of  pottney  ttetof  It  notowoiltblo. 

•  -  ofiginolToblo  6-227  intho  PintI  Bottlint  RA;  Dtmot  &  Mooro,  19820. 
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TABLE  6-228* 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  Intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  1 1 
Future  Residential  Land  Use  Scenario 


Coneantration 

Coneantration 

in  Soil  (a) 

in  Watar  (b) 

Anaivto 

twQ/fcg) 

(uafl) 

Antimony 

NA 

3.3 

Artonic 

NA 

7.51 

Barium 

NA 

67.5 

Chromium 

NA 

16.3 

Copp«r 

NA 

13.9 

iMd 

NA 

^93 

Saianium 

NA 

34.2 

Vimdkjm 

NA 

54.7 

2ne 

NA 

26.5 

Cyankta 

NA 

6.36 

240NT 

NA 

3.37 

2SDm 

NA 

0.917  (c) 

RDX 

NA 

1.03 

Tat^ 

NA 

0.627 

Coneantration 

Cardnoganic 

Noncarcinogenic 

in  Crops 

Intaka 

Intaka 

bsaBsal 

fma/ka/dav) 

(mfl/ka/day) 

XX 

-- 

XX 

8.00E-05 

1.41E-08 

3.29E-08 

XX 

— 

XX 

1.63E-05 

— 

1.79E-08 

XX 

— 

XX 

1.47E-05 

— 

1.61  E-08 

XX 

— 

XX 

XX 

XX 

XX 

— 

XX 

XX 

— 

XX 

1.07E-02 

5.04E-06 

1.18E-05 

^95E-03 

1.38E-06 

3.23E-06 

3.71  E-03 

1.74E-06 

4.06E-06 

^07E-03 

2.27E^06 

M  Conctnfratien  in  sod  bth*  05  p«re«nt  upp«r  eonfid«nc«  fiinft  on  th«  arithmetic  m«An  of  turtee#  toil  diia 
(samples  less  than  2feet  deep).  Non-deteeis  are  replaced  with  one-haif  the  detection  level  for  calculating 
the  sod  eoneentiation. 

(b)  Concentration  in  groun^walsr  is  the  95  percent  upper  eonfidenee  Gmi  onthe  arHhmetie  mean  of  groundiMtar  data. 
Non*deteets  are  replaced  with  one-half  the  detection  level  for  calculating  the  ^oundwatar  concentration. 

fe)  -  The  95  percent  upper  confidence  limt  of  the  arithmetie  mean  exceeds  the  maximum  detected  concentration;  therefore, 
the  maximum  detected  concentration  is  used  as  the  exposure  point  concentration  (USEPA,  1959b). 

-  Not  calculated  because  contaminarS  is  not  considered  a  carcinogen  or  potency  tketor  is  not  available. 

^0^  -  Quanttetive  information  on  uptake  factors  not  available. 

-  Not  analyzed 

*  -  Replaces  originalTable  6-225  in  the  Final  Baseline  RA:  Dames  &  Moore,  1992a. 
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TABLE  6-229< 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Incidental  Ingestion  of  Soil  at  Site  22 
Future  Residential  Land  Use  Scenario 


Analyte 

Exposure 

Point 

Concentration 

(moftgMa) 

Antimony 

32.8 

Barium 

126 

Beryllium 

0.999 

Cadmium 

10.2 

Copper 

739 

Lead 

979 

Mercury 

0.171 

Potassium 

1520 

Silver 

0.157 

Thallium 

18.100 

Zinc 

534 

ODD 

0.039 

DDE 

0.05 

DDT 

0.129 

Carcinogenic 

Noncarcinogenic 

intake 

intake 

(mg/kg/dav) 

(mg/Kg/day) 

1.20E-04 

4.60E-04 

1.56E-06 

3.65E-06 

3.73E-05 

2.70E-03 

3.58E-03 

6.25E-07 

5.55E-03 

5.74E-07 

6.61  E-05 

1.95E-03 

6.1  IE-08 

1.42E-07 

7.83E-08 

1.83E-07 

2.02E-07 

4.71  E-07 

(a)- Exposure  poirtconcefitf»tton  Is  th*  95  percent  upper  cofTfWenc®  limit  on  the  arithmetic  mean  of  surface  soil  data 
(samples  less  than  2  feet  deep).  Norwletects  are  replaced  with  one-half  the  detection  level  for  calculating  exposure 
point  concentradon. 

-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

*  .  Replaces  original  Table  6-229  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 
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TABLE  6-230^ 


Noncarctnogenic 

Intake 

(mg/Kg/day) 

1.43E-08 

5.49E-08 

4.35E-10 

4.44E-09 

3.22E-07 

4.26E-07 

7.44E-11 

6.62E-07 

6.83E-11 

7.86E-09 

2.32E-07 

1.70E-11 

2.18E-11 

5.62E-11 


(a)  -  Concentratkjn  in  8o«  Is  the  95  pefcert  upper  eonIWence  limrt  on  the  arithmetic  mean  of  sufto 
(samples  less  than  2  (iset  deep),  ^ton-detoctsa^e  replaced  wnhone4wlf  me  detection  level  for  calculating  t^ 
concentration. 

(b)  -  The  exposure  point  cortcentraton  is  me  product  of  me  total  source-related  dust  concentration  and  the  contaminant 
concentration  in  surface  soil.  The  assumption  is  made  that  the  corrtaminants  are  distributed  in  me  air  in  the 

same  proportion  as  mey  are  in  me  surface  sofl. 

.  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  foctor  is  not  available. 

•  -  Replaces  original  Table  6-230  In  the  Final  Baseline  RA;  Dames  6  Moore.  1992a. 
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TABLE  6-231* 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  Intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  22 
Future  Residential  Land  Use  Scenario 


Concentration 

Concentration 

in  Soil  (a) 

in  Water  (b) 

Anatyte 

(mg/kg) 

(lig/U 

Antimony 

32.8 

NA 

Barium 

126 

NA 

Befyilium 

0.999 

NA 

Cadmium 

10.2 

NA 

Copper 

739 

NA 

Lead 

979 

NA 

Mercury 

0.171 

NA 

Potassium 

1520 

NA 

SOver 

0.157 

NA 

Thallium 

18.1 

NA 

Zinc 

534 

NA 

ODD 

0.039 

NA 

DDE 

0.05 

NA 

DDT 

0.129 

NA 

Concentration 

Carcinogenic 

Noncarclnogenic 

in  Crops 

Intake 

Intake 

(mg/kg) 

(mg/Kgitdaid 

(mo/kg/daia 

XX 

- 

XX 

XX 

- 

XX 

9.99E-04 

4.69E-07 

1.09E-06 

6.12E-01 

- 

6,71  E-04 

XX 

- 

XX 

4.90E*i-00 

5.36E-03 

1.54E-02 

- 

1.69E-05 

XX 

- 

XX 

XX 

- 

XX 

XX 

- 

XX 

XX 

- 

XX 

9.23E-04 

4.34E-07 

1.01E-06 

9.96E-04 

4.68E-07 

1.09E-06 

1.05E-03 

4.95E-07 

1.15E-06 

(a)  Concentration  in  soil  is  the  95  percent  upper  confidence  limit  on  the  arithmetic  mean  of  surface  soil  data 
(samples  less  than  2  feet  deep).  Non-detects  are  replaced  with  one-half  the  detection  level  fbr  calculating 
the  sog  concentration. 

(b)  Concentration  in  groundwater  is  the  95  percent  upper  confidence  limit  on  the  arithmetic  mean  of  groundwater  data. 
Non-detects  are  replaced  with  one-half  the  detection  level  for  calculating  the  groundwater  concentration. 

-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

•joc*  -  Quantitative  information  on  uptake  factors  not  available. 

TIA"  •  Not  applicable  because  groundwater  samples  were  not  collected  at  this  site. 

•  -  Replace  original  Table  6-231  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 
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TABLE  6-234A 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  Intakes 
Due  to  Incidental  Ingestion  of  Soil  at  Site  44,  Location  il 
Future  Residential  Land  Use  Scenario 


Exposure 

Point 

Carcinogenic 

Noncarcinogenic 

Concgntration 

Intake 

intake 

Anaivta 

(tng/k9)(a) 

(tno/kg/dav) 

(mg/kg/day) 

LMd 

6.76 

— 

^47E-05 

Syvar 

0.687 

— 

^51E-06 

(a)  -  ExpMur^pomtoonoanfralipnitlhaOSpareantuppareonlidanMKfnlenlhaarilhfvwbciiManotfsurtMasoildBti 

(umplM  IMS  than  2  fMt  daap).  Non-dateds  ara  raplacad  wHh  ona-hairtha  dalaetion  lava*  far  calculating  axpoaura 
point  concantration. 

• — -  .  Not  eaJculatad  baeauta  eonteminaft  it  not  censidarada  eardnogan  or  potaney  teetor  it  notavailabla. 
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TABLE  6-234B 

Estimated  Contaminant  Concentrations  in  Air  and  Estimated  Human  intakes 
Due  to  Inhalation  of  Dust  at  Site  44,  Location  II 
Future  Residential  Land  Use  Scenario 


Soure«-R«lat»d  Durt  Concentration  for  Site  44  is  0.005181  mg/m3  (t—  Appendix  E) 


Analyte 

Lead 

Silver 


Concentration 
in  Soil 
rmoykoKa) 
6.76 
0.687 


Exposure 

Point 

Concentration 

fmo/mSUb^ 

3.50E-08 

3.56E-09 


Carcinogenic 

intake 

(ma/kQ/day) 


Noncarcinogenic 

Intake 

fma/kQ/dav) 

9.60E-09 

9.75E-10 


(ij  -  Concnfraaon  in  »o0  « (h*  95  p«e«it  upp«  eonfittone#  lim#  on  th«  Mithm.tie  mw  of  surtM#  toa  diti 

(MmplM iMsttan r*pl>c^ ^ on*-h.«th. Motion far cateulrtin, Ih. toil 
f  nSttInn 

«  -  th*  mpo»M»  point  eone«*«Son  i»  iho  product  ot  the  toPd  toiceo-rolotod  duct  eonewitroSon  and  »•  coni»nir»nt 

eoneoiiPationincuiteotea.  Tl,c«ccumpliooten»d.thrttt»eont«nifiMliorodiclribut.dintho«irinlh. 

ccino  proportion  40  they  Cfo  In  the  cutfcco  coH. 

-  Net  eakulatod  boeauco  eontaminanl  ia  not  eonaidcrad  a  eardnogan  or  potency  fcetor  ia  not  available. 
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TABLE  6-234C 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  intakes 
of  Contaminants  Due  to  Consumption  of  Crops  at  Site  44,  Location  il 
Future  Residential  Land  Use  Scenario 


Concantration 

Concantration 

Concantration 

Carcinoganic 

Noncarcinoganic 

in  Soil  (a) 

in  Watar  (b) 

in  Crops 

tntaka 

Intaka 

Anaivta 

<«nn/kq) 

(uo/n 

twq/kg) 

(mq/kq/dav) 

(mg/kq/dav) 

Load 

6.76 

NA 

3.38E-02 

— - 

3.70E-05 

Silvar 

0.687 

NA 

n 

-- 

ia 

M  Coiic»n»ttlonln»oaii<h»98p<rc»ntupp»confidtne>liinilenth«iflthm«>iemt>nc*»urtM>toild»fc 

(■amplM  ImihAn  2fMt  dMp).  Non*d«tMti  vt  r«plae«d tMth oM-haVih*  datection  lavalfor  calculating 
tha  toil  concanMion. 

(b)  Cancanbation  in  (poundwatar  ia  tha  95  par  cant  uppar  confidanca  limi  on  tha  arHhmatic  maan  d  groun^tar  data. 
Non<-dataeta  ara  raplacad  wHh  ena-half  tha  dataction  laval  for  calculating  tha  tpoundw«tar  concanOation. 

-  Not  calculatad  baeauaa  contaminant  ia  not  considarad  a  earcinogan  or  potency  teeter  ia  notauailabla. 

W  -  Quantiativa  information  on  uptakateetora  notavailabla. 

*ND**Noldateetad 

*NA*  -  Not  applicabla  bacausa  ^eundwatar  aampias  wara  not  eollactad  at  this  site. 
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The  soU  concentration  used  is  the  95  percent  UCL  on  the  arithmetic  mean  of 
surface  soil  data  (to  a  depth  of  a  feet)  for  Site  44  Location  H,  obtained  from 
Table  3-86*. 


652.10*  Operable  Unit  J:  Miscellaneous  UMDA  Sites 


63.2. 10.1  A  Site  2:  Storage  Igloos.  Tables  6-237A  and  6-237B  present  estimated 
ftYpnsiire  point  concentrations  and  carcinogenic  and  noncarcinogenic  intakes  for 
incidental  soil  ingestion  (pathway  2)  and  dust  inhalation  (pathway  3),  respectively,  for 
the  future  residential  land  use  scenario  at  followup  fieldwork  Site  2.  Table  6-237C 
presents  the  estimated  soil  concentration,  crop  concentration,  and  carcinogenic  and 
noncarcinogenic  intakes  for  crop  ingestion  (pathway  12)  for  the  future  residential  land 
use  scenario  at  Site  2.  Groundwater  samples  were  not  collected  at  this  site. 


Soil  samples  were  collected  throughout  the  base  at  various  storage  igloos,  but 
detected  concentrations  exceeded  comparison  criteria  in  only  one  sample  (between 
storage  igloo  blocks  H1641  and  H1642).  For  this  reason,  the  concentrations  detected 
in  this  one  soil  sample  are  used  for  the  exposure  point  concentrations. 
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TABLE  6-237A 


Estimated  Contaminant  Concentrations  in  Soil  and  Estimated  Human  intakes 
Due  to  Incidental  Ingestion  of  Soli 
Between  Storage  igloos  H1641  and  H1642  at  Site  2 
Future  Residential  Land  Use  Scenario 


Exposuro 

Point 

Careinoganic 

Noncarcinoganic 

Concontration 

Intake 

Intaka 

Anaivta 

(mg/kgWa) 

(fng/kg/dav) 

(mg/kg/dav^ 

Chromium 

252 

— 

9.21  E-04 

tMd 

1700 

— 

6.21  E-03 

Zinc 

411 

— 

1.50E-03 

M  -  Smbus*  only  on*  toil  sampIcwucollMtadthadatoctodeoncanfrationiiusad  far  thampmi**  point. 

eonetnfrabon. 

• — - .  Not  calculated  bMausa  eonteminart  is  not  eonsidsrada  earetnogsn  or  potency  tutor  is  notavailabte. 
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TABLE  6-237B 


EsUmatad  Contaminant  Concentrations  In  Air  and  Estimated  Human  Intakes 

Due  to  Inhalation  of  Dust 

Between  Storage  Igloos  H1641  and  H1642  at  Site  2 
Future  Residential  Und  Use  Scenario 


SoufM-Retatsd  Oust  Conesiitrstion  for  SKs  2  is  0.000731  mg/m3  (sss  AppsndU  E) 


Analyte 

Chromium 

Land 

Zinc 


Coneantratlon 
in  Soil 
fmo/kaUa) 

2S2 

1700 

411 


Exposure 

Point 

Concentration 

fmgym31(b) 

1.84E-07 

1.24E-06 

3.00E-07 


Carcinogenic 

intake 

fmo/fco/davl 

2.16E-08 


Nonesreinogsnie 

Intaks 

fma/kg/davl 

5.05E-08 

3.40E-07 

8.23E-08 


only  on*  »ampta  »rB»  eoM«rt*d  th*  oxwwitrrtioo  »  ut*d  for  «h*  axpewur*  point 

eoncenksiiofi. 

W  -  Tho  OKpoowo  peM  oonoonSodon  io  tho  ptoduel  oT  Iho  total  .ouroo-rolatod  duot  ooneoniralion  and  tho  contaminant 

eonoonsalton  In  aufceo  aoB.  Tim  aaaumpthm  it  mado  that  tho  eonlaminart*  aro  dbtributod  in  tho  air  In  Iho 

tamo  proportion  at  thoy  art  in  Utottafceotoa. 

.  Net  edeulatad  baeauto  oontaminart  it  not  eontidtrad  a  eareinogan  or  pelaney  taetor  it  not  avaitabia. 
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TABLE  6-237C 


Estimated  Contaminant  Concentrations  in  Crops  and  Estimated  Human  intakes 
of  Contaminants  Due  to  Consumption  of  Crops 
Between  Storage  Igloos  H1641  and  H1642  at  Site  2 
Future  Residential  Land  Use  Scenario 


Concontralion 

Coneantration 

Coneantration 

Careinogwtie 

Nonearcinoganic 

in  Soil  (a) 

in  Watar 

in  Crops 

Intak* 

Intak* 

Anaivto 

(mfl/kfl) 

fUQ/ll 

(gaiZfcfl) 

(mfl/kg/dayl 

ftwfl/fcfl/tfay) 

Chromium 

2S2 

NA 

Z52E-01 

— 

2.76E-04 

LMd 

1700 

NA 

6.50E+00 

9.32E-03 

Zinc 

411 

NA 

XX 

XX 

(b)  B«eauM  only  ono  soil  samplo  wos  eollseted  ths  dstectsd  eoncsntrstion  is  usod  for  ths  sxposuro  point 
conesnfrstion. 

•  Mot  caleulotsd  bsesuss  eontsminsrt  is  not  considsrsd  s  eorctnogon  or  potsney  fector  is  rtotovailablo. 
*)ot”  -  Quanttstivs  information  on  uptaks  factors  not  avmilabis. 

*NO-- Not  dstectsd. 

*NA*  -  Not  apptieabis  bseauss  ^oundsAtor  sampiss  wars  not  eollseted  atihis  stts. 
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S  S 


7.0*  MSK  CHARACTERIZATION 


The  methodolo©r  used  to  estimate  potential  carcinogenic  risks  at  low  and  high 
risk  levels  and  to  estimate  noncardnogenic  human  health  hazards  is  discussed  in  detail 
in  Section  7.1  of  the  Baseline  RA  and  is  not  repeated  in  this  addendum. 

7.2*  CURRENT  LAND  USE  SCENARIO 

7.2.1*  Worker  Near  Explosives  Washout  Area  at  Building  419 

As  discussed  in  Section  62.1.3*,  the  worker  near  the  explosives  washout  area 
at  Building  419,  near  Operable  Unit  A  sites,  may  inhale  windbome  contaminated  dust 
from  these  and  other  sites  at  UMDA  As  detailed  in  Section  6.5. 1.1*,  contaminated 
dust—primarily  from  19  sites  located  in  Operable  Units  A,  B,  D,  E,  and  J  (Sites  4,  9, 
16, 21, 31, 38, 39, 52, 57  (Locations  H  and  HI),  60  and  67,  and  followup  fieldwork  Sites 
5,  15,  18,  19,  26,  36,  and  47)-is  considered  in  determining  exposure  point 
concentrations  and  intakes  for  this  receptor.  Table  7-1*  presents  the  estimated 
carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference  doses, 
potential  risks,  and  potential  hazards  for  inhalation  of  contaminated  soil  as  airborne 
dust  (pathway  3),  the  only  pathway  quantified  for  the  worker  near  the  explosives 
washout  area. 

Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Baseline  RA  and 
including  data  from  followup  fieldwork  sites,  the  total  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  are  3E-08  and  4E-03,  respectively.  These  results  are  slightly 
lower  than  those  calculated  in  the  Baseline  RA  (8E-08  and  8E-03,  respectively). 

7.2.2  Open  Detonation  Pit  and  Open  Burning  Tray  Workers 

As  discussed  in  Section  6.2.1.3*,  the  OD  pit  and  open  burning  tray  workers  may 
inhale  contaminated  dust  primarily  from  six  Operable  Unit  B  sites  (Sites  16,  32 
(Location  I),  and  57  (Locations  I  and  II),  and  followup  fieldwork  Sites  15  and  19). 
Both  the  detonation  operations  at  Site  16  and  the  ambient  wind  conditions  at  each  of 
the  six  sites  may  generate  contaminated  dust.  Tables  7-2*  and  7-3*  present  the 
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TABLE  7-1* 

Potential  Carcinogenic  Risks  and  Noncarclnogenic  Hazards 
Due  to  Inhalation  of  Oust 

Current  Land  Use  Scenario,  Worker  Near  Explosives  Washout  Area  (a) 


Carcinogenic 

intake 

Slope  Factor 

Analyte 

(mg/Kg/day) 

1/(iTig/Kof<liy) 

Risk 

Aluminum 

Antimony 

* 

.. 

.. 

Arsenic 

1.39E.10 

1.4E+01 

2E-09 

Barium 

Beryllium 

5.69E-13 

8.4E+00 

5E-12 

Cadmium 

1.32E-09 

6.3E+00 

8E-09 

Calcium 

— 

_ 

Chromium 

5.04E-10 

4.2E+01 

2E-08 

Cobalt 

— 

.. 

Copper 

— 

.. 

Cyanide 

— 

— 

Iron 

.. 

Lead 

— 

Magnesium 

— 

— 

- 

Manganese 

— 

.. 

Mercury 

— 

.. 

Nickel 

4.01E-10 

1.7E+00 

7E-10 

Potassium 

— 

.. 

Selenium 

Silver 

... 

Sodium 

.. 

Thallium 

— 

... 

Zinc 

.. 

135TNB 

.. 

13DNB 

246TNT 

Z97E-08 

... 

.. 

24DNT 

3.03E-11 

... 

26DNT 

7.85E-13 

.. 

.. 

HMX 

.. 

.. 

RDX 

2.34E-09 

.. 

Nitrobenzene 

.. 

Tetryl 

_ 

Nitrate/nitrite 

.. 

1.1,1-Trichloroethane 

.. 

Benzo(a)anthracene 

6.38E-13 

6.1E+00 

4E-12 

Benzo(b}fluoranthene 

Benzo(k)11uoranthene 

1.16E-12 

6.1E+00 

7E-12 

5.89E.13 

6.1E+00 

4E-12 

Chrysene 

1.23E-12 

6.1E+00 

8E-12 

Dki-butyl  phlhalate 
Ruoranm^ 

: 

: 

— 

Napthalene 

— 

.. 

Phenanthrene 

... 

Pyrene 

Chlordane 

7.76i-13 

1.3E^ 

1E~12 

Dteldrin 

2.42E-13 

1.6E+01 

4E-12 

DDO 

6.75E.13 

.. 

DDE 

1.42E-12 

DDT 

1,32E-12 

3.4E-01 

4E-13 

PCB1260 

8.61  E-1 3 

.. 

.. 

Total 

3E-08 
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TABLE  7-1*  (cont’d) 

Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario.  Worker  Near  Explosives  Washout  Area  (a) 


Analyte 

Aluminum 


Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

CaJcium 

Chromium 

Cobalt 


Coppw 

Cyanide 

Iron 

Lead 


Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Zinc 

135TNB 

13DNB 

246TNT 

24DNT 

26DNT 

HMX 

RDX 


Nitrobenzene 


Tetryl 

Nitrate/nitrite 

1.1,1-Trichloroethane 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fiuoranthene 

Chrysene 

OMvbutyl  phthalate 

Fluoranthene 

Napthalene 

Phenanthrene 


Pyrene 

Chlordane 

Dieldrin 

ODD 

DDE 

DDT 

PCB1260 


Noncardnogenle 

Intato 

Reference  Dose 

Hazard 

(mg/kg/day) 

(mq/Ko/dav) 

Quotient 

9.12E-08 

5.40E-09 

M 

3.90E-10 

•* 

2.66E-07 

1.4E-04 

2E-03 

1.59E-12 

*• 

3.69E-09 

5.25E-07 

•* 

1.41  E-09 

6.0E-07 

2E-03 

9.99E-09 

2.9E-04 

3E^5 

2.59E-07 

5.96E-10 

*• 

** 

7.38E-07 

1.89E-08 

1.17E-07 

** 

2.34E-09 

1.0E-04 

2E-05 

1.94E-11 

9.0E-05 

2E^7 

1.12E-09 

«• 

9.31  E-08 

2.46E-12 

4.33E-09 

** 

2.39E-07 

7.54E-11 

4.29E-07 

•• 

5.84E-10 

M 

1.49E-12 

•* 

8.32E-08 

** 

8.47E-11 

*• 

2.20E-12 

•* 

6.38E-10 

** 

6.55E-09 

M 

1.43E-11 

6.0E-04 

2Ej08 

4.23E-11 

M 

9.14E-09 

•* 

1.36E-14 

3E-01 

5E-14 

1.79E-12 

3.22E-12 

M 

1.65E-12 

*• 

3.45E-12 

•* 

6-12E-12 

M 

2.11E-12 

M 

3.86E-13 

Mk 

4.08E-12 

** 

2.42E-12 

2.17E.12 

M 

6.79E-13 

•* 

1.89E-12 

*• 

3.98E-12 

3.70E-12 

2.41  E-12 

•* 

Total 


4E-03  (b) 


-  Not  calculated  b^ause  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  Is  not  available. 

(a)  -■^^fonow?ng°^f^were  includ^  In  calculating  intakes,  ”sks,  and  hazards  for  this  receptor 
'  '  Sites  16  52  67  4  57  111  21,  38,  31, 47, 60,  5, 19, 26,  36, 9,  39, 18,  57 II,  15. 

(b)  -  Rnal  Baseline  RA  results  were  a  total  carcinogenic  risk  of  8E-08  and  a  hazard  Index  of  8E-03  (Dames  &  Moore,  1992a). 
*  -  Replaces  original  Table  7-1  in  the  Final  Baseline  RA;  Dames  &  Moore,  1 992a. 
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TABLE  7-2* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario,  Open  intonation  Pit  Workers  (a) 


Carcinogenic 

Intake 

Slope  Factor 

Analyte 

fm^g/day) 

1/ymg/kg/day^ 

Risk 

Aluminum 

Antimony 

Araanie 

Barium 

3.80E-11 

1.4E-K)1 

SE-10 

Beryllium 

1.39E-13 

8.4E-KK) 

IE-12 

Cadmium 

3.27E-08 

6.3E^ 

2E-07 

Chromium 

Cobalt 

7.44E-11 

4.2E+01 

3E-09 

Cepptr 

Cyanide 

mm 

Iron 

mm 

lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

1.57E-11 

1.7E+00 

3E.11 

Selenium 

WwVWT 

•I. 

Sodium 

ThaMum 

•• 

Zinc 

135TNB 

24eTNT 

1.59E-08 

HMX 

RDX 

1.30E-08 

240NT 

4.60E-14 

... 

26DNT 

3.44E-15 

Nitrobenzene 

Tetryl 

Nrtrctemitrite 

- 

- 

- 

Total 

Noncarcinogenic 

2E-07  (b) 

Intake 

Reference  Doae 

Hoard 

Analyte 

Aluminum 

fangfkg/day) 

3.17E-08 

(mg/kg/day) 

Quotient 

Antimony 

2.36E-09 

•* 

mm 

Arsenic 

1.77E-10 

M 

mm 

Barium 

1.96E-05 

1.4E-04 

IE-01 

Berylfium 

8.47E-13 

M 

mm 

Cadmium 

1,52E-07 

«• 

mm 

Chromium 

3.47E-10 

8.0E-07 

8E-04 

Cobalt 

8.72E-07 

Z9E-04 

3E-03 

Copper 

5.49E-06 

•• 

Cymide 

5.23E-08 

•• 

mm 

Iron 

7.75E-09 

mm 

Ued 

3.13E-09 

•• 

mm 

Magnesium 

1.17E-09 

•* 

mm 

Manganese 

1.24E.10 

1.0E-04 

IE-06 

Mert^ 

2.24E-12 

9.0E-05 

2E-08 

Nickel 

7.3SE-11 

•• 

Potassium 

6.93E-09 

«• 

mm 

Selenium 

2.39E-13 

•• 

mm 

SIver 

6.84E-08 

mm 

mm 

Sodium 

1.93E-09 

mm 

mm 

ThMNum 

3.06E-11 

mm 

Zinc 

1.52E-07 

•• 

mm 

135TNB 

1.00E-10 

•• 

mm 

246TNT 

7.42E-08 

mm 

mm 

HMX 

1.59E-12 

*• 

mm 

ROX 

6.06E-08 

mm 

mm 

240NT 

2.15E-13 

mm 

mm 

260NT 

1.60E-14 

mm 

•• 

Nitrobenzene 

8.09E-12 

6.0E-O4 

IE-08 

Tetryl 

3.71E-12 

mm 

mm 

Nitrate/nitrite 

7.18E-07 

mm 

- 

Total 

IE-01  (b) 

.  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  avalable. 
****  •  Reference  dose  is  not  available. 

(a)  The  following  sites  were  mduded  in  calculating  intakes,  risks,  and  hazards  for  this  receptor. 

Sites  16. 19.  IS. 

(b)  «  Final  Baseline  RA  results  were  the  same  as  those  listed  in  this  table. 

*  -  Replaces  original  Table  7-2  in  the  Final  Baseline  RA;  Oames  &  Moore.  1992a. 
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TABLE  7-3 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario,  Open  Burning  Tray  Workers  (a) 


Akjmimim 


Arswiic 

Barium 

Bwyiium 

Cadmium 

Chromium 

Coppar 

Cyanida 


Magrwiium 

Manganata 

Marojry 


PctaaiM  im 
Saianium 


Sodium 

ThaMium 

Zinc 

135TNB 

a46TNT 

a40NT 

HMX 

RDX 

26DNT 

Nitrobanzana 

Tatryt 

NMa/hiMa 

Total 


Cafcinooanic 

Maka 

tma/kaidisA 

1.a6E-09 

5.17E-12 

Q.18E-00 

2.92E-00 


8.3QE-10 


2.66E-07 

6.82E>12 

1.42E-09 

1.28E-13 


Slopa  Factor 
l/(fnQritQ/day) 


1,4E+01 


8.4E+00 

6.3E-I-00 

4.2E-f01 


1.7E+00 


3E-08 

4E-11 

6E-oe 

IE-07 


IE-09 


2E-07 


Aluminum 


Antimony 

Araanie 

Barium 

Barylium 

Cadmium 

Chromium 

CobaR 


Coooar 

Cyanida 


Magnaaium 

Manganaaa 

Marcury 

Nchai 

PotaMium 

Saianium 

Silvar 

Sodum 

ThaBum 

Zinc 

135TNB 

246TNT 

240NT 

HMX 

RDX 

260NT 

Nitrobanzana 

Tatryt 

Nitmta/nitrita 

Total 


Nonoareinoganie 

Rafaranca  Ooaa 

Make 

ImoriiQ/day) 

1.72E-06 

fmoAcQ/dav) 

•* 

1.15E-07 

*• 

8.69E-09 

3.29E-06 

1.4E-04 

2.41E-11 

•• 

4.28E-08 

1.36E-08 

e.OE-07 

9.19E-08 

2.9E-04 

4.53E-06 

«* 

5.49E-00 

•  • 

2.80E-07 

S.15E-07 

a.7lE-07 

•• 

4.62E-09 

1.0E-04 

2.17E-10 

9.0E-05 

3.92E-0B 

ee 

S.02E-07 

ee 

8.91E-12 

ee 

7.36E-09 

ee 

9.35E-08 

ee 

1.14E-00 

ee 

7.50E-06 

ee 

4.92E-09 

ee 

1.24E-06 

ee 

3.18E-11 

ee 

5.92E-11 

ee 

8.6lE-0g 

ee 

5.9aE-13 

ee 

3,98E-10 

e.oE-04 

2.23E-10 

ee 

7.73E-08 

ee 

Hazard 

ee 


2E-02 

** 

ee 

2E-02 

3E-04 

ee 


ee 

ee 

5E-05 

2E-oe 

ee 

ee 

ee 

ee 

ee 

ee 

ee 

ee 

ee 

ee 

ee 

ee 

ee 

7E-07 

ee 

ee 


5E-02 


-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 
Reference  dose  is  not  available. 

(a)  -  The  following  sites  were  included  in  calculating  intakes,  nsks,  and  hazards  for  this  receptor. 

Sites18, 19.  571.  32,  5711. 15. 

•  -  Replaces  original  Table  7-3  in  the  Final  Baseline  RA;  Dames  &  Moore,  I99za. 
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estimated  carcinogenic  intakes,  noncardnogenic  intakes,  potency  factors,  reference 
doses,  potential  risks,  and  potential  hazards  for  inhalation  of  contaminated  soil  as 
airborne  dust  (pathway  3)  for  workers  at  the  OD  pits  and  the  open  burning  trays, 
respectively.  Pathway  3  is  the  only  pathway  quantified  for  these  receptors. 

Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Baseline  RA  and 
including  data  from  the  followup  fieldwork  sites,  the  total  potential  carcinogenic  risk 
and  noncarcinogenic  hazard  at  the  OD  pits  are  unchanged  from  those  calculated  in 
the  Baseline  RA  (2E-07  and  lE-01,  respectively  (Dames  &  Moore,  1992a)).  The  total 
potential  carcinogenic  risk  and  noncarcinogenic  hazard  at  the  open  burning  trays  are 
2E-07  and  5E-02,  respectively,  which  are  slightly  lower  than  those  calculated  in  the 
Baseline  RA  (6E-07  and  lE-01,  respectively  (Dames  &  Moore,  1992a)).  As  presented 
in  Table  7-4*,  the  multiple  pathway  potential  carcinogenic  risk  and  noncarcinogenic 
hazard  estimates  for  these  workers  under  the  assumed  exposure  conditions  are  4E-07 
and  2E-01,  respectively.  These  results  are  slightly  lower  than  those  calculated  in  the 
Baseline  RA  (8E-07  and  2E-01,  respectively  (Dames  &  Moore,  1992a)) 

7.2.3*  Target  Range  Users 

Table  7-5— which  presents  the  noncarcinogenic  intakes,  reference  doses,  and 
potential  hazards  for  target  range  users  incidentally  ingesting  soil  at  Site  60,  Active 
Firing  Range— is  not  included  in  this  addendum,  because  Site  60  is  not  one  of  the 
followup  fieldwork  sites. 

Oregon  National  Guard  and  UMDA  security  personnel  using  the  target  range 
located  at  Site  60  may  inhale  contaminated  dust  primarily  from  four  Operable  Unit 
B  sites  (Sites  16,  57  (Location  III),  and  60,  and  followup  fieldwork  Site  15).  Either 
detonation  operations  at  Site  16  or  ambient  wind  conditions  at  any  of  the  four  sites 
could  generate  contaminated  dust.  Table  7-6*  presents  the  estimated  carcinogenic 
intakes,  noncarcinogenic  intakes,  potency  factors,  reference  doses,  potential  risks,  and 
potential  hazards  for  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3). 

Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Baseline  RA  and 
including  data  from  the  followup  fieldwork  sites,  the  total  potential  carcinogenic  risk 
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TABLE  7-4- 

Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
for  OD  Pit/Open  Burning  Tray  Workers  -  Current  Land  Use  Scenario 


Pathway  Pathway 

No.  PaacripBon  Bisk  Hazard  Indsx 


1 

Dermal  Soil  Absorption 

NA 

NA 

2 

incidental  Ingestion  of  Soil 

NA 

NA 

3 

inhalation  of  Oust 

Open  Detonation  Pit 

Open  Burning  Trays 

2E-07 

2E-07 

IE-01 

5E-02 

Total 

4E-07  (a) 

2E-01  (a) 

NA  s  Pathway  not  applicabla  or  quantified  for  this  receptor. 

•  -  Replaces  original  Table  7-4  in  the  Final  Baseline  RA;  Oarees  &  Moore,  1992a. 

(a)  •  Final  Baseline  RA  reults  were  a  multiple  pathway  carcinogenic  risk  and  hazard  index  of  8E-07  and  2E-01,  respectively. 
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TABLE  7-8* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario,  Target  Range  Users  (a) 


Analyte 

Carcinogenic 

lirtake 

fmaykg/day) 

Slope  Factor 
lilmqflcpMayl 

RIek 

Antimony 

•• 

Arsenic 

8.78E-13 

1.4E«K)1 

IE-11 

Barium 

Beryllium 

7.92E.15 

nAB*O0 

7E-14 

Cadmium 

9.16E-11 

6.3E+00 

6E-10 

Chromium 

3.58E-12 

4.2E-K)1 

2E-10 

Cobalt 

Copper 

- 

•• 

Cyanide 

- 

Iron 

— 

— 

Lead 

• 

Magnesium 

- 

Manganese 

- 

- 

Mercury 

- 

— 

- 

Nickel 

1.79E.13 

1.7E+00 

3E-13 

Potassium 

— 

Selenium 

Silver 

.. 

Sodium 

— 

Thaitium 

Zinc 

135TNB 

— 

246TNT 

2.89E-11 

HMX 

- 

.. 

ROX 

3.55E-11 

24DNT 

2.63E-15 

26DNT 

1.96E-16 

... 

Nitrate/nitrite 

— 

— 

Total 

Noncarcinogenic 

Intake 

RefimneeDoee 

7E-10  (b) 

Hazard 

Analyte 

(mg/Kgildayj 

fma/ka/davl 

Quotient 

Antimony 

1.29E-11 

- 

•« 

Arsenic 

6.83E-12 

•« 

•• 

Barium 

8.92E-08 

1.4E-04 

6E-04 

Beryilium 

6.16E-14 

•• 

M 

Cadmium 

7.13E-10 

*• 

M 

Chromium 

2.78E-11 

e.OE-07 

5E-05 

Cobalt 

3.97E-09 

Z9E-04 

IE-05 

Copper 

2.50E-O8 

•• 

mm  1 

Cyanide 

2.38E-10 

•• 

mm 

Iron 

7.37E-10 

•• 

mm 

Lead 

6.93E-10 

•• 

•• 

Magnesium 

1.11E-10 

•• 

«• 

Manganese 

1.18E-11 

1.0E-04 

IE-07 

Mercury 

1.05E-13 

9.0E-05 

IE-09 

Nickel 

1.39E-12 

•• 

«• 

Potassium 

3.74E-09 

•• 

mm 

Selenium 

2.27E-14 

•• 

mm 

Silver 

8.70E-10 

•• 

•• 

Sodium 

1.17E-11 

mm 

mm 

Thallium 

Z91E-12 

mm 

mm 

Zinc 

1.06E-08 

mm 

mm 

135TNB 

3.99E-14 

mm 

mm 

246TNT 

2.25E-10 

mm 

mm 

HMX 

1.51  E-13 

•• 

mm 

RDX 

2.76E-10 

mm 

mm 

24DNT 

Z04E-14 

mm 

mm 

26DNT 

1.53E.15 

•• 

mm 

Nitrate/nitrite 

3.26E-09 

** 

mm 

Total 

7E-04  (b) 

.  Not  calculated  brause  coniaminani  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

”****  -  Reference  dose  is  not  available. 

(a)  •  The  following  sites  were  included  in  calculatin  intakes,  risks,  and  hazards  for  this  receptor 

Sites  16,  60,  57  III,  15. 

(b)  •  Final  Baseline  RA  results  were  a  total  carcinogenic  risk  of  IE-09  and  a  hazard  index  of  8E-04  (Danies  &  Moore,  1992a). 
*  -  Replaces  original  Table  7-6  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 


A-RA 

7-8 


and  noncarcinogenic  hazard  for  target  range  users  via  dust  inhalation  are  7E-10  and 
7E-04,  respectively.  These  results  are  slightly  lower  than  those  calculated  in  the 
Baseline  RA  (lE-09  and  8E-04,  respectively  (Dames  &  Moore,  1992a)).  As  presented 
in  Table  1-1*,  the  multiple  pathway  potential  carcinogenic  risk  and  noncarcinogenic 
hazard  estimates  for  the  target  range  users  under  the  current  assumed  exposure 
conditions  are  7E-10  and  7E-04,  respectively,  which  are  slightly  lower  than  those 
calculated  in  the  Baseline  RA  (lE-09  and  8E-04,  respectively  (Dames  &  Moore, 
1992a)). 

7.2.4*  Worker  in  Southwest  Warehouse  Area 

Tables  7-8  and  7-9~which  present  the  carcinogenic  intakes,  noncarcinogenic 
intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential  hazards  for  the 
worker  in  the  southwest  warehouse  area  who  may  contact  contaminated  soil  at 
Sites  37  and  46  and  incidentally  ingest  contaminants  of  concem-are  not  included  in 
this  addendum,  because  these  two  sites  are  not  part  of  the  followup  field  investigation. 

As  discussed  in  Section  6.2.1.3*,  the  worker  in  the  southwest  warehouse  area 
may  inhale  contaminated  dust  primarily  from  eight  sites  located  in  Operable  Units  B 
and  E  (Sites  1,  16,  21,  37,  46,  and  57  (Location  HI),  and  followup  fieldwork  Sites  15 
and  19).  This  risk  might  occur  via  detonation  operations  at  Site  16  or  via  ambient 
wind  conditions  at  any  of  the  eight  sites.  Table  7-10*  presents  the  estimated 
carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference  doses, 
potential  risks,  and  potential  hazards  for  inhalation  of  contaminated  soil  as  airborne 

dust  (pathway  3). 

Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Baseline  RA  and 
including  data  from  the  followup  fieldwork  sites,  the  total  potential  carcinogenic  risk 
and  noncarcinogenic  hazard  are  2E-08  and  6E-03,  respectively.  These  results  are 
slightly  lower  than  those  calculated  in  the  Baseline  RA  (3E-08  and  7E-03,  respectively 
(Dames  &  Moore,  1992a)).  As  presented  in  Table  7-11*,  the  multiple  pathway 
potential  carcinogenic  risk  and  noncarcinogenic  hazard  estimates  for  the  worker  in  the 
southwest  warehouse  area  under  the  current  assumed  exposure  conditions  are  3E-08 
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TABLE  7-7* 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
for  Target  Range  Users  -  Current  Land  Use  Scenario 


Pathway 

fiSL 

Pathway 

DeaeripMon 

Risk 

Haiarri  Inrtftx 

2 

Inciderttai  ingestion  of  Soil 

- 

3E-07 

3 

inhalation  of  Oust 

7E-10 

7E-04 

Total 

7E-10  (a) 

7E-04  (a) 

-  Not  calculated  because  contaminants  of  concern  wete  not  considered  carcinogens  or  potency  factors  were  not  available. 
"NA”  •  Pathway  not  applicable  to  or  quantified  for  site. 

*  >  Replaces  original  Table  7-7  in  the  Rnal  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  -  Rnal  Baseline  RA  results  were  a  multiple  pathway  carcinogenic  risk  and  hazard  index  of  IE-09  and  8E-04,  respectively 


(Dames  &  Moore,  1992a). 
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TABLE  7*10' 


Potantial  Carcinogenic  Risks  and  Noncarelnogenic  Hazards 
Due  to  inhalation  of  Dust 

Current  Land  Use  Scenario,  Worker  in  SW  Warehouse  Area  (a) 


Aluminuni 

Antimony 

Amnie 

Bmm 

Borytiiuni 

Cadmium 

Chromium 

Coppar 

Cyanida 

Iron 


Martury 

Nictiai 

Potaatium 

Salanium 

Silvar 

Sodium 

ThaUium 

Zinc 

135TNB 

246TNT 

HMX 

ROX 

240NT 

260NT 


Tatiyi 
NMrata/ 
TatracMoroathytana 


bia(2^thytw(y()phthtfata 

DIbanzoAjran 

Oi-n-butylphthaiata 


2-Mathylnapthalana 


^itrosodiphanylamina 

Phananihrana 


Tolal 


Aluminum 

Antimony 


Barium 

Baryffium 

Cadmium 

Chromium 

Cobalt 

Coppar 

Cyanida 


Magnaaium 


Marcury 

Nickal 

Potasaium 

Salanium 

Savar 

Sodium 

Thallium 

zme 

135TNB 

246TNT 

HMX 

RDX 

240NT 

26DNT 


Tatryl 


Talrachloroathylana 

Anthracana 

bis(2-Ethyihaxyt)phthaialo 

OibanzofiMn 

OHn>butylphthaiata 

Fluoranthana 

2>Mathylnaptha)ana 

Napthalana 

N-nitrosodiphenylamina 


Caidnoganic 

bitaka 

Slepa  Factor 

(mp/kp/day) 

IJfmp/knMay) 

Riek 

- 

.. 

— 

3.74E-11 

1.4E+01 

5E-10 

Z74E-12 

8.4E*HX) 

2E-11 

1.73E-09 

6.3E^ 

IE-08 

3.20E-10 

4.2E-*01 

IE-06 

— 

•• 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

3.28E-11 

1.7E-K)0 

6E-11 

.1. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

... 

— 

— 

— 

4.11E-09 

- 

- 

— 

6.41E-10 

— 

4.72E-14 

— 

— 

3.S2E-15 

— 

— 

— 

— 

— 

— 

— 

— 

— 

9.9eE-15 

6.0E-03 

6E-17 

— 

5.75E-10 

— 

— 

— 

— 

— 

— 

— 

- 

- 

■** 

- 

— 

— 

— 

— 

— 

— 

.2E-08 

Noncardneganic 

Intaka 

Refeienca  Doaa 

Hazard 

fmaflcu/davl 

(mpykn/davt 

Qtiotliit 

1Z7E«08 

- 

- 

1.54E-09 

«• 

1.05E-10 

** 

5.90E-07 

1.4E-04 

4E-03 

7.67E-12 

•• 

** 

4.63E-09 

•• 

8.95E-10 

6.0E-07 

IE-03 

ZSBE-Oa 

Z9E4)4 

9E-05 

2.59E-07 

a* 

** 

1.55E-09 

M 

** 

4.77E-09 

•• 

** 

Z36E-08 

•• 

** 

7.17E.10 

•• 

•• 

7.63E-11 

1.0E434 

8E-07 

Z95E-12 

9.0E4)5 

3E-08 

9Z0E-11 

M 

Z21E-0e 

•• 

** 

1.47E-13 

** 

Z81E-09 

•• 

** 

7.99E-10 

** 

2.28E-10 

•• 

** 

1.18E-07 

*• 

** 

4.01E-11 

** 

** 

1.1SE-08 

•• 

** 

9.77E-13 

*• 

** 

1.79E-09 

«■ 

** 

1.32E-13 

•• 

** 

9.86E-15 

‘  •• 

** 

3.24E-12 

6.0E-04 

5E4)9 

1.48E.12 

«• 

Z12E-0e 

*• 

Z79E-14 

«■ 

** 

1.08E-12 

•• 

** 

1.61E-09 

•• 

6.29E-12 

•• 

** 

1.41E-11 

•• 

** 

4.37E-12 

** 

1.14E-11 

«• 

** 

1.98E-11 

** 

8.92E-13 

•• 

9.74E-12 

•• 

1.79E.12 

M 

** 

Pyrana 
Total 

-  Not  (biikajialed  because  contamTOhl  is  not  considered  a  carcinogen  or  potency  factor  is  not  waitabla. 

*—-R6fef0nc8  dose  is  not  available.  ^  _ 

(a)  -  The  foltowing  sites  were  inchxJed  in  calculating  intakes,  risks,  and  hazards  for  this  receptor 

(b)  -  F?ial  Baseline  RA  remits  were  a  total  carcinogenic  risk  of  3E-08  and  a  hazard  index  of  7H-03  (Dames  &  Moore,  1992a). 
• .  Replaces  original  Table  7-10  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 


6E^3  (b) 
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TABLE  7-11 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
for  Worker  Near  SW  Warehouse  Area  -  Current  Land  Use  Scenario 


Pathway 

Pathway 

Hsl 

Description 

Bisk 

ttazacUadfix 

1 

Dermal  Soil  Absorption 

NA 

NA 

2 

Incidental  ingestion  of  Soil 

9E-09 

4E-04 

3 

Inhalation  of  Dust 

2E<08 

6E<03 

Total 

3E-08  (a) 

6E-03  (a) 

''NA"  -  Pathway  not  applicable  or  quantified  for  this  site. 

*  -  Replaces  original  Table  7*1 1  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  •  Rnal  Baseline  RA  results  were  a  multiple  pathway  carcinogenic  risk  and  hazard  index  of  4E-08  and  6E-03, 
respectively  (Dames  &  Moore,  1992a). 
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and  6E-03,  respectively,  which  are  less  than  or  equal  to  those  calculated  in  the 
Baseline  RA  (4E-08  and  6E-03,  respectively  (Dames  &  Moore,  1992a)). 

12.S*  Worker  Near  DRMO  Building 

Table  7-12*  presents  the  estimated  carcinogenic  intakes,  noncarcinogenic 
intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential  hazards  for  the 
worker  near  the  DRMO  building  who  may  contact  contaminated  soil  at  followup 
fieldwork  Site  22  and  incidentally  ingest  contaminants  of  concern. 

Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Final  Baseline 
RA  and  including  data  from  the  followup  fieldwork  sites,  the  total  potential 
carcinogenic  risk  and  noncarcinogenic  hazard  associated  with  inadvertent  ingestion  of 
contaminated  soil  (pathway  2)  for  this  receptor  at  Site  22  are  2E-08  and  8E-03, 
respectively.  This  total  carcinogenic  risk  is  greater  than  the  value  of  7E-10  calculated 
previously  in  the  Baseline  RA,  while  the  hazard  index  is  the  same  as  that  calculated 
in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

As  discussed  in  Section  6.2.13*,  the  worker  near  the  DRMO  building  may 
inhalft  contaminated  dust  primarily  from  nine  sites  located  in  Operable  Units  B  and 
H  (Sites  16,  21,  27,  31,  38,  and  57  (Location  ffl),  and  followup  fieldwork  Sites  15, 19, 
and  22).  This  dust  may  be  generated  by  detonation  operations  at  Site  16  or  by 
ambient  wind  conditions  at  any  of  the  nine  sites.  Table  7-13*  presents  the  estimated 
carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference  doses, 
potential  risks,  and  potential  hazards  for  inhalation  of  contaminated  soil  as  airborne 
dust  (pathway  3). 

Under  the  exposure  conditions  presented  in  Table  6-15  of  the  Baseline  RA  and 
including  data  from  the  followup  fieldwork  sites,  the  total  potential  carcinogenic  risk 
and  noncarcinogenic  hazard  are  9E-09  and  4E-03,  respectively.  These  results  are 
slightly  lower  than  those  calculated  in  the  Baseline  RA  (2E-08  and  5E-03,  respectively 
(Dames  &  Moore,  1992a)).  As  presented  in  Table  7-14*,  the  multiple  pathway 
potential  carcinogenic  risk  and  noncarcinogenic  hazard  estimates  for  the  worker  near 
the  DRMO  building  under  the  current  assumed  exposure  conditions  are  3E-08  and 
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TABLE  7-ir 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  22 
Current  Land  Use  Scenario  for  DRMO  Worker 


Anaiytft 

Carcinogenic 

intake 

(mg/kq/day) 

Slop*  Factor 
1/(mp/l(q/day) 

Risk 

Antiniony 

- 

- 

- 

Barium 

- 

- 

Beryllium 

3.49E-09 

4.3E+00 

2E-08 

Cadmium 

- 

- 

- 

Copper 

- 

- 

- 

Lead 

- 

- 

- 

Mercury 

- 

- 

- 

Potassium 

- 

- 

- 

Silver 

- 

- 

- 

Thallium 

- 

- 

- 

Zinc 

- 

• 

- 

ODD 

1.36E-10 

2.4E-01 

3E-11 

DDE 

1.75E-10 

3.4E-01 

6E-11 

DDT 

4.51  E-10 

3.4E-01 

2E<10 

Total 

Noncarcinogenic 

Intake 

Reference  Dose 

2E-08  (a) 

Hazard 

Analyte 

fmg/kg/day) 

(mq/kq/day) 

Quotient 

Antimony 

8.02E-07 

4.0E-04 

2E-03 

Barium 

3.08E-06 

7.0E-02 

4E-05 

Beryllium 

2.44E-08 

5.0E-03 

5E-06 

Cadmium 

2.50E-07 

1.0E-03 

2E-04 

Copper 

1.81E-05 

3.7E-02 

5E-04 

Lead 

2.39E-05 

«• 

Mercury 

4.18E-09 

3.0E-04 

IE-05 

Potassium 

3.72E-05 

Silver 

3.84E-09 

5.0E-03 

8E-07 

Thallium 

4.43E^7 

8.0E-05 

6E-03 

Zinc 

1.31E-05 

2.0E-01 

7E.05 

DDD 

9.54E-10 

•• 

•• 

DDE 

1.22E-09 

•• 

*• 

DDT 

3.16E-09 

5.0E-04 

6E-06 

Total 


.  Not  catcutated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

•  Reference  dose  is  not  available. 

*  -  Replaces  original  Table  7-12  in  tbe  Final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)-Finai  Baseline  RA  results  were  a  total  carcinogenic  risk  of  7E-10  and  a  hazard  index  of  SE-OS  (Dames  &  Moore,  1992a). 


8E-03  (a) 
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TABLE  7-13* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario,  Worker  Near  DRMO  Building  (a) 


CaicinogBnie 

IntBkB  Slop#  Factor 


Aailyta 

^my/fco/dav) 

Ufiwff/kpldavl 

Bkk 

Aluminum 

- 

Antimony 

— 

— 

Aisanic 

2.47E-11 

1.4E+01 

3E-10 

Barium 

— 

— 

— 

BaryHhim 

3.90E-11 

B.4E-K)0 

3E-10 

Cadmium 

8.53E-10 

S.SE'KX} 

5E439 

Chromium 

5J8E-11 

4.2E^1 

2E-09 

Cobait 

— 

— 

Coppof 

- 

— 

Cyanida 

— 

— 

bon 

— 

— 

Laad 

- 

Maonastum 

- 

- 

— 

Manganaaa 

— 

• 

Marcury 

— 

— 

Nickel 

ioeE-11 

I.TE-KX) 

4E-11 

Potassium 

— 

— 

Saianium 

— 

— 

* 

Silver 

— 

Sodium 

- 

- 

Thulium 

— 

— 

— 

zmc 

— 

— 

135TNB 

— 

— 

24«TNT 

4.0SE-09 

— 

24DNT 

7.95E-13 

— 

26DNT 

1.07E-13 

- 

HMX 

— 

— 

RDX 

131E-10 

- 

— 

Tetryi 

- 

- 

* 

rmxxMnzora 

— 

Nitratabiitma 

- 

- 

Naphthalana 

- 

— 

Fkjocanthana 

— 

Phenanthrana 

— 

— 

Pyrana 

— 

— 

ODD 

1.55E-12 

— 

ODE 

2.14E-12 

— 

DOT 

5.1BE-12 

3.4E-01 

2E<12 

OMdrin 

Total 

3.02E-14 

1.eE-K)1 

5E-13 

- WFOT-O)) 

Anahfta 

Ahjmimim 

Antimony 

Afianic 

Barium 

Baryttium 

Cadmium 

Chromium 

Cobatt 

Coppar 

Cyanida 

Iron 

Load 

Magnaaium 

Manganaaa 

Maicury 

Nlcfcal 

Potassium 

Salanium 

Silvar 

Sodhim 

Thalium 

2ne 

135TNB 

2A6THT 

24DNT 

260NT 

HMX 

RDX 

Tatiyl 

Nttrobanzana 

Nitrata/hitrita 

Naphthalana 

Ffuoranthana 

Phenanthrana 

Pyrana 

ODD 

DOE 

DOT 

Oieidrtn 


Noncaidnoganic 

Intake 

Rafiaranea  Doaa 

Hazard 

fmprkp/dav) 

^imUkoMav) 

Quodant 

2.77E-08 

•• 

** 

1.11E4» 

mm 

1.73E-10 

•• 

mm 

3.90E.07 

1.4E-04 

36-03 

2.73E-10 

•• 

mm 

S.g7E-0B 

«• 

mm 

4.12E>10 

8.0E-07 

76-04 

1.50E-08 

2.9E-04 

56-05 

3.81E-07 

•• 

•• 

8.98E-10 

•e 

•• 

2.54E-07 

«• 

mm 

2.71E-07 

«• 

•* 

1.45E-09 

M 

1.54E-10 

1.0E-04 

26-06 

4.fl7E-11 

8.06-0$ 

66-07 

1.44E-10 

M 

mm 

4.46E-07 

mm 

2.97E-13 

mm 

2.14E-09 

«• 

** 

7.75E-08 

mm 

mm 

4.87E-09 

mm 

mm 

3.19E-07 

mm 

mm 

1.28E-10 

mm 

2.84E-08 

mm 

mm 

5.57E-12 

mm 

** 

7.486-13 

1.98E-12 

mm 

** 

1.06E-09 

** 

8.52E-12 

mm 

** 

7.07E-12 

6.0E-04 

16-08 

1.25E-08 

mm 

1.30E-13 

mm 

6.30E-13 

mm 

** 

i.35E-12 

mm 

** 

7.60E-13 

mm 

** 

1.086-11 

mm 

** 

1.50E-11 

mm 

** 

3.83E-11 

2.11E-13 

mm 

Total 


■3nPaT(b) 


d  is  not  conskjsrad  •  cardnoflsn  or  potsocy  fsdof  is  not  svaflaOla. 


•"•.Rtfsroncodoiolsnotaviilabio.  _ _ 

(■)  -Tho  WkwwiQ  sftM  wort  indud^l  ki  calculating  intakts,  risks,  and  hazarts  for  this  rscaptor 

(b)-Fi^Baso^  W  rosuitt  wk9  a  total  carctnogonic  risk  of  2E-08  and  a  hazard  indox  of  5E-03  (Oamos  &  Moors.  1992a). 
•  -  Roplaoos  origstal  Tablo  7-13  in  tho  Final  Sastlint  RA;  Oamos  A  Moots,  1992a. 
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TABLE  7-14- 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
for  DRMO  Worker  -  Current  Land  Use  Scenario 


Pathway 

Pathway 

hSL 

PMCriptlon 

Blak 

Hararri  lnri>» 

1 

Dermal  Soil  Absorption 

NA 

NA 

2 

Inctdental  Ingestion  of  Soil 

2E-08 

8E-03 

3 

Inhalation  of  Dust 

9E-09 

4E-03 

Total 

3E-08  (a) 

IE-02  (a) 

"NA”  -  Patfiway  not  applicabte  or  quantified  for  this  site. 

*  -  Replaces  original  Table  7-14  in  the  Final  Baseline  RA;  Dames  &  Moore,  1 992a. 

(a)-Finat  Baseline  RA  results  were  a  multipte  pathway  carcinogenic  risk  and  a  hazard  index 
of  2E-08  and  IE-02,  respectively. 
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lE-02,  respectively,  which  are  equal  to  or  slightly  greater  than  those  calculated  in  the 
Baseline  RA  (2E-08  and  lE-02,  respectively  (Dames  &  Moore,  1992a)). 

12.6*  Pesticide  Worker 

As  discussed  in  Section  6.2.1.3*,  the  pesticide  worker  may  inhale  contaminated 
dust  primarily  from  nine  sites  located  in  Operable  Units  B  and  H  (Sites  16, 21, 31, 38, 
57  (Location  m),  and  60,  and  followup  fieldwork  Sites  15,  19,  and  22).  This  risk 
might  occur  via  detonation  operations  at  Site  16  or  via  ambient  wind  conditions  at  any 
of  the  nine  sites.  Table  7-15*  presents  the  estimated  carcinogenic  intakes, 
noncarcinogenic  intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential 
hazards  for  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  the  only 
pathway  quantified  for  this  worker. 

Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Baseline  RA  and 
including  data  from  the  followup  fieldwork  sites,  the  total  potential  carcinogenic  risk 
and  noncarcinogenic  hazard  are  2E-10  and  4E-05,  respectively.  These  results  are 
slightly  lower  than  those  calculated  in  the  Baseline  RA  (5E-10  and  7E-05,  respectively 
(Dames  &  Moore,  1992a)). 

12.1*  Workers  at  Buildings  612  and  617 

As  discussed  in  Section  6.2.1.3*,  the  workers  at  Buildings  612  and  617  may 
inhale  contaminated  dust  primarily  from  11  sites  located  in  Operable  Units  B,  D,  I, 
and  J  (Sites  9, 16, 38, 41, 45  (Buildings  612  and  617),  and  57  (Locations  I  and  H),  and 
followup  fieldwork  Sites  15,  18,  and  19).  This  risk  may  occur  because  of  detonation 
operations  at  Site  16  or  ambient  wind  conditions  at  any  of  the  11  sites.  Tables  7-16* 
and  7-17*  present  the  estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potency 
factors,  reference  doses,  potential  risks,  and  potential  hazards  for  inhalation  of 
contaminated  soil  as  airborne  dust  (pathway  3)  at  Buildings  612  and  617,  respectively. 
Pathway  3  is  the  only  pathway  quantified  for  these  workers. 

Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Baseline  RA  and 
including  data  from  the  followup  fieldwork  sites,  the  total  potential  carcinogenic  risk 
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TABLE  7-15* 


Potential  Carcinogenic  Risks  and  Noncarcinoganic  Hazards 
Due  to  Inhalation  of  Oust 
Current  Land  Use  Scenario,  Pesticide  Worker  (a) 

CMdnoQMiio 


Analyto 

intaka 

OnaWdty) 

Stops  Factor 
1/fnip/kg/day) 

Risk 

Aiuminum 

Antimony 

Amonic 

8Z6E-13 

1.4E+01 

IE-11 

Mum 

Borytlium 

6.13E-14 

a.4E*C0 

5E-13 

Cadmium 

1.55E-11 

6.3E+00 

IE-10 

Chromium 

1.92E-12 

4ZE-K)1 

8E-11 

Com 

Coppar 

Cywikto 

— 

Iron 

Load 

Magnasium 

_ 

z 

Manganasa 

Marcury 

.. 

.. 

Nidcai 

6.82E-13 

1.7E+00 

1E-12 

Potassium 

... 

Salanium 

Stlvar 

Sodium 

Thallium 

Zinc 

.. 

... 

135TNB 

.. 

246TNT 

1.35E-10 

.. 

240NT 

2.66E>14 

260NT 

3.56E-15 

HMX 

_ 

RDX 

4.92E-12 

Nitrobanzana 

Tatryl 

... 

Nitrata/nrtnte 

Naptholana 

.. 

Phananttvana 

... 

Oialdrin 

101E-1S 

1.6E401 

2E-14 

ODD 

3.26E-15 

.. 

ODE 

9.18E-15 

.. 

DDT 

1Z6E-14 

3.4E-01 

4E-15 

Total 

Noncaroinoganie 

Intaka 

Rafaranca  Ooaa 

"X-iO 

Hazard 

AnaMa 

(mqWdty) 

(m^WdtY) 

Quotlant 

Aluminum 

370E-10 

•• 

•• 

Antimony 

3.35E-11 

•• 

M 

Araanic 

2.31E-12 

•• 

•• 

Mum 

4.66E-09 

14E-04 

3E-05 

Barytlium 

1.72E-13 

•* 

Cadmium 

4.34E-11 

•• 

*• 

Chromium 

5.39E<12 

6.06-07 

96-06 

Cobalt 

1.95E-10 

2.9E-04 

7E-07 

Coppar 

2.4dE-09 

•• 

Cyanida 

1.17E-11 

•• 

•• 

Iron 

3.36E-09 

•» 

M 

Laad 

2.06E-10 

•* 

Magnasium 

169E-11 

•• 

M 

Manganasa 

2.01E<12 

1.0E-O4 

2E-08 

Marcuy 

6.80E-14 

9.0E-05 

8E-10 

Nickal 

1.91E-12 

•• 

Potassium 

6.62E-10 

«• 

•• 

Salanium 

3.68E<15 

•* 

•• 

Stlvar 

2.81E<11 

•• 

•• 

Sodium 

1.04E>09 

•• 

«* 

Thallium 

3.42E-12 

•* 

** 

Zinc 

2.40E-09 

•• 

•• 

135TNB 

1.72E-12 

•• 

•• 

246TNT 

3.78E-10 

•• 

*• 

24DNT 

7.44E-14 

•• 

•• 

260NT 

9.97E-15 

•• 

•• 

HMX 

2.58E<14 

•• 

•• 

RDX 

1.3eE-11 

•• 

M 

Nitrobanzana 

9.44E-14 

6.0E-04 

2E-10 

Tatryf 

1.14E-13 

•• 

•• 

Nitratafnitrita 

1.63E-10 

•• 

M 

N^rthalana 

1.74E-15 

«• 

•• 

Phananthrana 

153E-14 

•• 

Oiaidrin 

2.83E.15 

•• 

DDD 

9.12E<15 

•• 

•* 

DOE 

2.57E-14 

•• 

«• 

DOT 

3.52E-14 

•• 

•• 

ToM 

“■46-06 

-  Not  calculated  tMcaus*  contaminant  a  not  considorod  a  carcinogon  or  potancy  factor  ia  not  availabla. 

“*■  -  Rafaranca  doaa  is  not  availabia. 

(a)  •  Tha  foilowtng  sHas  wars  inchidad  in  calculating  intakas.  risks,  and  hazards  far  this  racaptor 

Sftas  16.  22,  57  III.  21. 36.  31. 19. 60. 1$. 

(b)  .  Rnal  Basalina  RA  rasufts  wara  a  total  carcinoganic  risk  of  5E-10  and  a  hazard  indax  of  7E-05  (Oamas  &  Moora.  1992a). 
•  -  Rapiaces  original  Tabla  7-15  in  tha  Final  Basalina  RA;  Oamas  &  Moora.  1992a- 
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TABLE  7-16* 


Potential  Carcinoaenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario,  Worker  at  Bldg  612  (a) 


Intake 

Stope  Fedor 

Anaivta 

(mg/kgfdayl 

llfiniy/fciydavl 

Aluminum 

Antimony 

- 

- 

Arienie 

2.636-10 

1.46«K)1 

Barium 

— 

Baryflium 

7.946-13 

8.4E-HX) 

Cadmium 

1.136-09 

6.36-KX) 

Chromsjm 

5.916-10 

4.26*01 

• 

— 

Copper 

- 

- 

Cyanide 

- 

— 

Iron 

— 

— 

Lead 

— 

— 

Magneeium 

- 

- 

Mangar^ese 

— 

Mercury 

— 

— 

Nickel 

6.456-10 

1.76*00 

Potassium 

— 

Selenun 

— 

— 

Silver 

- 

— 

Sodium 

— 

ThaBkan 

- 

— 

Zinc 

— 

1.1.1-Trichloroethane 

— 

— 

DKvbutyl  phthaiate 

- 

- 

— 

— 

DDE 

— 

DDT 

1.106-14 

3.46-01 

135TNB 

— 

— 

248TNT 

— 

— 

HMX 

— 

— 

ROX 

— 

— 

24DNT 

— 

26DNT 

- 

— 

Nitrobenzene 

— 

— 

Tetryl 

- 

- 

NitraMnitrito 

IMal 

Noncarcinogenic 

Intake 

Reference  Doee 

BoBbrik 

^iw^ykokley^ 

fmg/kiydayl 

Aluminum 

Z086-07 

•• 

Antimony 

9.646-09 

Araenic 

7,386-10 

•» 

Barium 

1.966-07 

1.46-04 

Beryllium 

2.226-12 

•• 

Cadmium 

3.176-09 

•• 

Chromium 

1.656-09 

6.06-07 

Cobalt 

4.996-09 

Z9E-04 

Coppar 

3.646-07 

•• 

Cyanida 

Z97E-10 

** 

iron 

8.496-06 

«• 

Lead 

1.506-08 

*• 

Magnaaium 

4.016-09 

Mengeneee 

5.026-09 

1.06-04 

Meroey 

1.416-11 

9.0E-05 

Nickel 

1.816-09 

«• 

Potassium 

3.956-06 

«• 

Salanium 

8.226-13 

•• 

saver 

4.066-10 

•• 

Sodkan 

1.566-06 

•• 

Theilkan 

1.056-10 

M 

Zinc 

6.316-07 

•• 

1,1,1-Trichtoroethane 

3.076-14 

3.06-01 

Di-n-butyl  phthalate 

6.456-13 

Phananthrene 

Z066-13 

DOE 

Z63E-14 

•• 

DOT 

3.076-14 

«• 

135TNB 

4.056-10 

«• 

246TNT 

1.026-07 

•• 

HMX 

Z03E-11 

•* 

RDX 

3.756-10 

240NT 

7.386-13 

260NT 

5.516-14 

** 

NHrobenzana 

3.286-11 

6.06-04 

Tetryl 

1.676-11 

** 

Nitratefrutrite 

4.226-09 

** 

Tota 


Btak 


4E-09 

7E.12 

7E-09 

2E-08 


1E-C9 


4€.15 


4E-09  (b) 


Hazard 

QuoMant 


16-03 


36-03 

26-05 


56-05 

26-07 


16-13 


56-08 


46-03  (b) 


"-"'•Nof  calculated  because  contaminani  is  not  considered  a  carcinogen  or  potency  fador  is  not  available. 

"***  -  Reference  dose  is  not  available. 

(a)  •  The  following  sites  were  induded  in  calculating  intakes,  risks,  and  hazards  for  this  receptor 

Sites  16.  45  bldg  612,  9. 19, 18,  57  I,  38.  57 II,  15. 

(b)  -  Final  Baseline  RA  results  were  a  total  carcinogenic  risk  of  16-07  arKl  a  hazard  index  of  16-02  (Dames  &  Moore,  19^a). 
•  -  Replaces  original  Table  7-16  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a 
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TABLE  7-ir 


Potential  Carcinogenic  Risks  and  Noncareinogenic  Hazards 
Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario,  Worker  at  Bldg  617  (a) 


Anahrte 

Carcinogenfe 

Intake 

fmp/kf^/davt 

Slope  Factor 

Itfmg/Kofday) 

Risk 

Aluminum 

Antimony 

• 

.. 

Arsenic 

3.43E-10 

1.4E'K)1 

5E-09 

Barium 

- 

Beiylikim 

4.76E-13 

8.4E400 

4E.12 

Cadmium 

1.45E-09 

6.3E‘K)0 

9E-09 

Chromium 

3.64E.10 

4.2E'M)1 

2E-06 

Copper 

- 

• 

Cyanida 

- 

trm 

— 

Lead 

- 

- 

Magnesium 

- 

Manganese 

- 

- 

Mar^ 

- 

- 

Nickel 

4.83E-10 

1.7&K)0 

6E-10 

Potassium 

-  ■ 

Selanium 

• 

- 

Silver 

- 

Sodium 

* 

- 

Thadium 

-1 

Zktc 

- 

I.I.I-Trichtoroethane 

— 

.. 

135TNB 

246TNT 

4.63E^ 

— 

HMX 

.. 

- 

RDX 

ZOOE'IQ 

— 

- 

240NT 

1.58E.13 

— 

260NT 

1.18E-14 

— 

Nibobenzene 

- 

Tebyt 

- 

- 

- 

Nttratefodrite 

— 

— 

Oim-butyi  phthaiale 

- 

- 

- 

r'nwwninrafw 

• 

— 

<- 

ODE 

5.77E-15 

— 

DOT 

6.74E>15 

3.4E-01 

2E*15 

Total 

Analvto 

Noncareinogenic 

Intake 

(mqi/kg/dey) 

Refofsnca  Doee 
fmiji/ka/dav) 

3E4}8  (b) 

Hazard 

Quotient 

Aluminum 

2,19E-07 

M 

«• 

Antimony 

1.23E-08 

Arsenic 

9.60E>10 

M 

Barium 

2.87E-07 

1.4E-04 

2E-03 

Beryllium 

1.33E>12 

•• 

•• 

Cadmium 

4.07E4)9 

M 

Chromium 

1.02E-09 

6.0E-07 

2E<03 

Cobalt 

7.89E-09 

2.9E-04 

3E-05 

4.7eE-07 

«• 

•• 

Cyanide 

4.72E-10 

•• 

ken 

6.60E-07 

•• 

Lead 

1.74E4M 

•• 

Magnesium 

2.40E^ 

«• 

Manganese 

3.0eE4)9 

1.0E-04 

3E-05 

Merury 

1.22E-11 

9.0E^ 

IE-07 

Nfofcel 

1.35E-09 

M 

M 

Potassium 

3.94E-06 

•* 

Selenium 

4.92E-13 

•• 

•• 

Silver 

6.39E.10 

•• 

Sodium 

1.47E4)e 

«• 

•• 

ThaMum 

6.31E-11 

•» 

•• 

Zinc 

8.19E-07 

M 

1,1.1-Trichfofoethane 

1.B9E-14 

3.0E-01 

6E-14 

135TNB 

5.36E-10 

•• 

•• 

246TNT 

1.35E-07 

«• 

•• 

HMX 

3.27E-12 

M 

mm 

ROX 

5.60E-10 

M 

*• 

240NT 

4.42E-13 

M 

•• 

260NT 

3.30E-14 

m 

mm 

Nitrobenzene 

4.3SE-11 

6.0E-04 

7B-OB 

Tetiyl 

1.99E-11 

•• 

NitratemHrite 

6.63E^ 

•• 

Dl-rvbutyl  phthalata 

7.51E-13 

•• 

«• 

Phenanthrene 

1.27E-13 

«• 

«• 

ODE 

1.62E-14 

•• 

DOT 

1.89E-14 

** 

Total 

4E-03  (b) 

.  Not  caicuiateo  Decause  contammani  is  not  considered  a  carcinogen  or  potency  factor  is  not  availabla. 

-  Reference  dose  is  not  available. 

(a)  >  The  following  sites  were  included  in  calculating  intakes,  risks,  and  hazards  for  this  receptor 

Sites  16. 45  bldg  617, 19. 18. 41 , 57 1. 15. 

(b)  -  Rnal  Baseline  RA  results  were  a  total  carcinogenic  risk  of  9E-08  and  a  hazard  index  of  9E-03  (Dames  &  Moore.  1992a). 
*  •  Replaces  original  Table  7-17  in  the  Final  Baseltne  RA;  Dames  &  Moore.  1992a. 
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and  noncarcinogenic  hazard  at  Building  612  are  4E-08  and  4E-03,  respectively.  These 
values  are  lower  than  those  calculated  in  the  Baseline  RA  (lE-07  and  lE-02, 
respectively  (Dames  &  Moore,  1992a)).  The  total  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  at  Building  617  are  3E-08  and  4E-03,  respectively,  which  are 
slightly  lower  than  those  calculated  in  the  Baseline  RA  (9E-08  and  9E-03,  respectively 
(Dames  &  Moore,  1992a)).  As  presented  in  Table  7-18*,  the  multiple  pathway 
potential  carcinogenic  risk  and  noncarcinogenic  hazard  estimates  for  these  workers 
under  the  assumed  exposure  conditions  are  7E-08  and  8E-03,  respectively.  These 
values  are  less  than  those  calculated  in  the  Baseline  RA  (2E-07  and  2E-02, 
respectively  (Dames  &  Moore,  1992a)). 

72.8*  Eastern  Boundary  Residents 

As  discussed  in  Section  6.2.1.3*,  residents  living  close  to  the  eastern  boundary 
of  the  installation  are  located  in  the  predominant  downwind  direction  of  UMDA  sites 
and  may  inhale  contaminated  dust  primarily  from  22  sites  located  in  Operable  Units 
A,  B,  D,  E,  I,  and  J  (Sites  4,  9, 10, 16, 21, 25  (Location  I),  31, 38, 39, 52, 57  (Locations 
L  n,  and  HI),  60,  67,  and  81  (Location  I),  and  followup  fieldwork  Sites  5, 15,  18, 19, 
26,  and  47).  This  risk  may  occur  because  of  detonation  operations  at  Site  16  or 
ambient  wind  conditions  at  any  of  the  22  sites.  Table  7-19*  presents  the  estimated 
carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference  doses, 
potential  risks,  and  potential  hazards  for  inhalation  of  contaminated  soil  as  airborne 
dust  (pathway  3),  the  only  pathway  applicable  for  these  current  offsite  residents. 

Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Baseline  RA  and 
including  data  from  the  followup  fieldwork  sites,  the  total  potential  carcinogenic  risk 
and  noncarcinogenic  hazard  are  3E-08  and  3E-03,  respectively,  which  are  slightly  lower 
than  those  calculated  in  the  Baseline  RA  (8E-08  and  8E-03,  respectively  (Dames  & 
Moore,  1992a)). 


TABLE  7-18* 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
for  Boiler  Workers  at  Buildings  612  &  617  -  Current  Land  Use  Scenario 


Pathway 

Pathway 

Hsu 

Description 

Risk 

Haranl  Inriftx 

1 

Dermal  Soil  Absorption 

NA 

NA 

2 

Inddentaf  Ingestion  of  Soil 

NA 

NA 

3 

Inhalation  of  Oust 

Building  612 

4E-08 

4E>03 

Building  617 

3E-08 

4E-03 

Totai 

7E-08  (a) 

8E-03  (a) 

NA  B  Pathway  not  appNeabla  or  quanflited  fbr  this  receptor. 

*-  Replaces  original  Table  7-18  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  •  Final  Baseline  RA  results  were  a  multiple  pathway  total  carcinogenie  risk  and  hazard  Index  of 

2E-07  and  2E-02,  respectively  (Dames  &  Moore,  1992a). 
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TABLE  7.19* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  inhalation  of  Dust 

Current  Land  Use  Scenario,  Eastern  Boundary  Residents  (a) 


Carcinogenic 

Intake 

Slop#  Factor 

Risk 

Anatyte 

(mg/kg/day> 

1/lingftgftlwt) 

Aluminum 

- 

- 

- 

Ant'mony 

Arsenic 

I.TTE-IO 

1.4E+01 

2E-09 

Barium 

— 

• 

BerylKum 

7.43E-13 

8.4E-K)0 

8E*12 

Cadmium 

1.11E-09 

8.3E'K)0 

7E-09 

Calcium 

— 

Chromium 

4.60E-10 

4.2E+01 

2E4}8 

Cobalt 

- 

— 

Copper 

- 

** 

Cyanide 

— 

Iron 

— 

** 

Lead 

- 

Magnesium 

- 

Manganese 

— 

Mercury 

Nidcel 

3.60E<10 

1.7E+00 

6E-10 

Potassium 

- 

— 

Selenium 

— 

— 

Silver 

— 

Sodium 

— 

Thallium 

— 

ZSTK 

— 

1,1.1-Trichloroelhane 

— 

135TNB 

- 

13DNB 

— 

246TNT 

2.69E-08 

- 

24DNT 

9.13E.12 

- 

26DNT 

9.51  E-1 3 

HMX 

— 

RDX 

4.23E-10 

— 

Nitrobenzene 

— 

— 

Telfyl 

- 

NHrate/nitrite 

Benzo(a)anthracene 

7.54E-14 

6.1E'*‘00 

5E-13 

8E-13 

4E-13 

9E-13 

Benzo(b)fluoranthene 

1.36E-13 

8.1E+00 

Benzo^jfluoranthene 

Chrysene 

6.97E-14 

1.46E-13 

8.1E+00 

6.1E+00 

DMv-butyl  phthalate 

— 

Ruoranthene 

— 

Napthalene 

“ 

Phenanthrsne 

— 

Pyrene 

Chiordane 

9.18E-14 

1.3E-K)0 

1E.13 

Pieidrin 

Z74E-13 

1.6E+01 

4E-12 

ODD 

3.25E-13 

— 

DDE 

1.70E-12 

— 

DDT 

1.41E-12 

3.4E-01 

5E-13 

PCS  1260 

1.02E-13 

— 

Total 

3E-08  (b) 
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Analyte 

Noncareinogenic 

Intake 

Refertnce  Ooaa 

(nw/Ktfday) 

(mgflitfdayl 

Aluminum 

9.90E-08 

M 

Antimony 

4.88E-09 

tw 

Arsenic 

4.12E-10 

M 

Barium 

Z06E-07 

1.4E-04 

BerylKum 

1.73E-12 

Cadmium 

Z60E-09 

•• 

Calcium 

5.18E-08 

•• 

Chromium 

1.07E-09 

6.0E-07 

Cobalt 

7.24E-09 

2.9E-04 

Copper 

i45E-07 

Cyanide 

4.33E-10 

•• 

Iron 

7.15E-07 

M 

Lead 

1.21E-08 

•• 

Magnesium 

1.44E-08 

M 

Manganese 

2.51  E-09 

1.0E-04 

Mercury 

1.81E-11 

9.0E-05 

Nickel 

8.41E-10 

Potassium 

9.60E-08 

•• 

Selenium 

8.25E.13 

tM 

SUver 

3.64E-09 

Sodium 

2.35E-07 

•• 

Thallium 

1.06E-10 

M 

Zinc 

4.23E-07 

•• 

1,1.1-Trichloroethane 

1.45E-14 

3.0E-01 

135TNB 

3.38E-10 

•• 

13DNB 

1.94E-13 

•• 

246TNT 

6.75E-08 

24DNT 

i13E-11 

M 

26DNT 

2.22E-12 

•• 

HMX 

5.67E.11 

•• 

ROX 

9.87E-10 

M 

Nitrobenzene 

1.57E.11 

6.0E-04 

Tetryl 

2.91  E-11 

M 

NHrata/nitrite 

6.56E-09 

•• 

Benzo(a)anthracene 

1.76E-13 

M 

Benzo(b)fluoranthene 

3.17E-13 

M 

Benzo<k)fluo(anthene 

1.63E-13 

•• 

Chrysene 

3.40E-13 

•• 

Ol-fv-butyl  phthalate 

8.80E-13 

«• 

Fluoranthene 

2.08E-13 

•• 

Napthalene 

3.89E-13 

*• 

Phenanthrene 

3.60E-12 

•* 

Pyrene 

2.30E-13 

•• 

Chfordane 

2.14E-13 

•* 

Dieldrin 

6.39E-13 

«■ 

DOO 

7.58E-13 

M 

ODE 

3.97E-12 

•• 

DDT 

3.29E-12 

PCB1260 

2.38E-13 

•• 

Hazard 

QilOtftnt 


IE-03 


2E-03 

3E-OS 

«• 


3E-05 

2E-07 

M 


5E-14 

M 


Total 


3E-03  (b) 


-  Reference  dose  is  not  available. 


not  constdered  a  cardnogen  or  potency  factor  is  not  available. 


(a)  The  following  sites  were  included  in  calculating  intakes,  risks,  and  hazards  for  this  receptor 

Sites  16,  57  III,  21,  38.  52,  31,  60, 19,  9. 10.  39,  18. 26,  57 II.  81  I,  57  I,  67, 4. 47.  25  I,  5. 15. 

(b)  -  Rnal  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  8E-08  and  a  hazard  index  of  8E-03  (Dames  &  Moore.  1992a). 
*  -  Replaces  original  Table  7-19  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 


A-RA 

7-24 


12.9*  Hermiston  Residents 


As  discussed  in  Section  6.2.1.3*,  residents  living  in  Herniiston-a  highly 
populated  town  located  in  the  predominant  downwind  direction  of  UMDA  sites-may 
inhale  contaminated  dust  primarily  from  22  sites  located  in  Operable  Units  A,  B,  D, 
E,  H,  I,  and  J  (Sites  9, 10,  16,  21,  25  (Locations  I  and  II),  31,  38,  39,  41,  52,  53,  57 
(Locations  I,  H,  and  ffl),  60,  and  81  (Location  I),  and  followup  fieldwork  Sites  15, 18, 
19,  22,  and  26).  This  dust  could  be  generated  by  detonation  operations  at  Site  16  or 
by  ambient  wind  conditions  at  any  of  the  22  sites.  Table  7-20*  presents  the  estimated 
carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference  doses, 
potential  risks,  and  potential  hazards  for  inhalation  of  contaminated  soil  as  airborne 
dust  (pathway  3),  the  only  pathway  applicable  for  these  current  offsite  residents. 

Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Baseline  RA,  the 
total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  are  2E-08  and  2E-03, 
respectively.  These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA 
(6E-08  and  5E-03,  respectively  (Dames  &  Moore,  1992a)). 

72.10*  Western  Boundary  Residents 

As  discussed  in  Section  6.2.1.3*,  though  residents  living  close  to  the  western 
boundary  of  the  installation  are  not  in  the  predominant  downwind  direction  of  UMDA 
sites,  they  may  still  inhale  contaminated  airborne  soil  as  dust  from  operations  in  the 
ADA  Area  near  the  western  boundary  (e.g.,  detonation  operations  at  Site  16). 
Contaminated  dust  is  expected  to  originate  primarily  from  three  sites  located  in 
Operable  Unit  B  (Site  16  and  followup  fieldwork  Sites  15  and  19).  Contaminated  dust 
may  be  generated  by  the  detonation  operations  at  Site  16  or  by  ambient  wind 
conditions  at  any  of  the  three  sites.  Table  7-21*  presents  the  estimated  carcinogenic 
intakes,  noncarcinogenic  intakes,  potency  factors,  reference  doses,  potential  risks,  and 
potential  hazards  for  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  the 
only  pathway  applicable  for  these  current  offsite  residents. 
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TABLE  7-20- 


Potential  Careinoaenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario,  Hermiston  Residents  (a) 


Analyte 

Carcinogenic 

Intake 

(mgftg/day) 

Slope  Factor 
l/img/Kg/day) 

Risk 

Aluminum 

Antimony 

•• 

•• 

Arsenic 

1.26E>10 

1.4E+01 

2E^9 

Barium 

Beryllium 

7.93E-13 

1.4E+00 

7E-12 

Cadmium 

6.67E-10 

S.2B*Q0 

4E-09 

Chromium 

3.23E-10 

4.2E+01 

1E-08 

Cobalt 

Copper 

Cyanide 

«• 

«• 

Iron 

Lead 

Magnesium 

•• 

Manganese 

— 

Mercury 

— 

.I. 

Nickel 

2.57E-10 

1.7E+00 

4E-10 

Potassium 

Selenium 

Silver 

M 

Sodium 

mm 

Thallium 

mm 

Zinc 

1 ,1 ,1  -T richloroethane 

— 

mm 

135TNB 

246TNT 

1.97E-08 

24DNT 

3.93E-12 

26DNT 

5.27E.13 

•• 

HMX 

mm 

ROX 

1.13E.10 

Nitrobenzene 

_ 

Tetryl 

Nitrate/nitrite 

,, 

Anthracene 

_ 

DLn-butyl  phthaiate 

— 

Napthaiene 

— 

Phenanthrene 

— 

Pyrene 

Dteldrin 

1.50E-13 

1.6E+01 

2E-12 

ODD 

1.60E.13 

«• 

ODE 

9.51  E.1 3 

— 

DDT 

8.01  E-1 3 

3.4E-01 

3E-13 

Total 

2E-08  (b) 

TABLE  7-20*  (confd) 


Potential  CarcincMenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust 

Current  Land  Use  Scenario,  Hermiston  Residents  (a) 


Analyte 


Aluminum 

Antimony 

Arsenic 


Barium 

Beiyllium 

Cadmium 


Chromium 

Cobalt 


Cyanide 

Iron 

Lead 


Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Zinc 

1,1.1-Trichloroethane 

135TNB 

246TNT 

24DNT 

26DNT 

HMX 

ROX 

Nitrobenzene 


Tetryl 

Nitrate/nitrite 

Anthracene 


Di-n-butyl  phthalate 

Napthalene 

Phmanthrene 

Pyrene 

Diefdrin 

ODD 

ODE 

DDT 


Noncarcinogenic 

Intake 

Reference  Dose 

Hazard 

(mg/kttfday) 

(mg/hB/day) 

Ouotient 

7.45E-08 

•• 

•ft 

3.61  E-09 

•ft 

2.95E-10 

•ft 

1.06E-07 

1.4E-04 

8E-04 

1.85E-12 

•• 

•ft 

1.56E-09 

•• 

•ft 

7.54E-10 

6.0E-07 

IE-03 

3.41  E-09 

2.9E^ 

IE-05 

1.69E-07 

ft* 

Z03E.10 

•• 

** 

4.24E-07 

•* 

•ft 

1.08E-08 

•ft 

2.23E^9 

*• 

** 

1.87E-09 

1.0E-04 

2E-05 

1.22E-11 

9.0E-05 

IE-07 

5.99E-10 

** 

5.85E-08 

*• 

** 

4.58E-13 

** 

** 

1.76E-09 

•* 

1.31E-07 

*• 

•ft 

8.82E-11 

** 

2.90E-07 

ft* 

1.09E-14 

'  3.0E-01 

4E-14 

2.14E-10 

** 

ft* 

4.61  E-08 

«* 

** 

9.16E-12 

ft* 

1.23E-12 

•* 

** 

6.81E-12 

•« 

ft* 

2.64E*10 

«• 

** 

1.18E-11 

6.0E-04 

2E-08 

1.68E.11 

•ft 

** 

3.11E-09 

•ft 

3.72E-13 

•• 

•ft 

2.86E-13 

•ft 

2.14E-13 

•ft 

4.47E-12 

•ft 

9.57E-13 

•ft 

3.49E-13 

•ft 

3.73E-13 

•ft 

2.22E-12 

•ft 

1.87E-12 

Total 

.  fjot  calculated  b^use  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 
~  -  Reference  dose  is  not  available.  ^  ^ 

(a)  -  The  following  sites  were  included  in  calculating  intakes  nste,  and  hajartofer  this  receptor 

'  Sites  16,  39,  57  III,  38,  21,  31, 19,  60,  9,  52, 18, 10,  57  II,  57 1,  26,  81  I,  22,  25  II,  53, 41,  25  1, 15. 

(b)  -  Final  Baseline  RA  results  were  a  total  carcinogenic  risk  of  6E-08  and  a  hazard  index  of  5E-03. 

*  -  Replaces  original  Table  7-20  In  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 


2E-03  (b) 


A-RA 

7-27 


TABLE  7-21- 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  inhalation  of  Dust 

Current  Land  Use  Scenario,  Western  Boundary  Residents  (a) 


Analyte 

Carcinogenic 

intake 

(mq/kgfday) 

Slope  Factor 

1/(rng/kg/day) 

Risk 

Aluminum 

Antimony 

mm 

Arsenic 

4.03E-11 

1.4E+01 

6E-10 

Barium 

Beryllium 

6,14E-13 

8.4E^ 

5E-12 

Cadmium 

4.03E-09 

6.3E>00 

3E-08 

Chromhim 

Z89E-10 

4.2E-K)1 

IE-08 

Cobalt 

* 

Copper 

Cyanide 

.. 

Iron 

— 

Lead 

Magnesium 

•• 

Manganese 

Mercury 

Nickel 

2.69E-11 

1.7E+00 

5E-11 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Zinc 

— 

135TNB 

246TNT 

6.82E<09 

HMX 

RDX 

1.53E-09 

24DNT 

2.04E-13 

26DNT 

1.52E-14 

Nitrobenzene 

Tetryl 

Nitrate/nitrite 

- 

- 

- 

Total 

Analyto 

Noncarcinogenic 

Intake 

(mgfKg/day) 

Reforence  Dose 

fmg/kg/day) 

4E-08  (b) 

Hazard 

Quotient 

Aluminum 

3.28E4}8 

M 

«* 

Antimony 

2.91  E-09 

«# 

mm 

Arsenic 

1.88E-10 

M 

mm 

Barium 

2.32E-06 

1.4E-04 

2E-02 

Beryllium 

Z86E-12 

M 

mm 

Cadmium 

1.88E-08 

•• 

mm 

Chromium 

1.35E-09 

6.0E^7 

2E-03 

Cobalt 

1.02E-07 

Z9E4>4 

4E-04 

Coppsr 

7.18E-07 

mm 

Cyanide 

6.13E-09 

mm 

mm 

Iron 

3.43E4}8 

mm 

mm 

Lead 

3.44E4>9 

mm 

mm 

Magnesium 

5.16E-09 

mm 

mm 

Manganese 

5.49E-10 

1.0E-04 

SE-08 

Mercury 

2.36E-12 

9.0E^ 

3E48 

Nickel 

1.26E.10 

•• 

M 

Potassium 

8.16E-09 

•• 

M 

Selenium 

1.06E-12 

mm 

M 

Silver 

8.02E-09 

mm 

M 

Sodium 

2.42E-09 

mm 

«» 

Thallium 

Zinc 

1.36E-10 

1.62E-07 

mm 

«« 

135TNB 

1.05E-10 

mm 

M 

248TNT 

3.18E-08 

mm 

mm 

HMX 

7.03E-12 

*• 

mm 

RDX 

7.13E-09 

•• 

mm 

24DNT 

9.S0E-13 

•• 

mm 

260NT 

7.10E.14 

•• 

mm 

Nitrobenzene 

8.39E-12 

6.0E-04 

IE-08 

Tetryl 

3.84E.12 

•• 

mm 

Nitrate/nitrite 

8.40E-08 

•• 

mm 

TottI  2E-02  (b) 

-  Not  caicuiatea  oecause  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

-  Reference  dose  is  not  available. 

(a)  The  following  sites  were  included  in  calculating  intakes,  risks,  and  hazards  for  this  receptor 
Sites  16.  19.  15. 

(b)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  7E-08  and  3E-02  (Dames  &  Moore.  1992a). 

*  -  Replaces  original  Table  7-21  in  the  Final  Baeline  RA;  Dames  &  Moore,  1992a. 
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Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Baseline  RA,  the 
total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  are  4E-08  and  2E-02, 
respectively. 

7.2.11*  Irrigon  Residents 

As  discussed  in  Section  6.2.1.3*,  residents  living  in  Irrigon~a  highly  populated 
town  located  west  of  UMDA~may  inhale  contaminated  dust  primarily  from  three 
Operable  Unit  B  sites  (Site  16  and  followup  fieldwork  Sites  15  and  19).  Dust  may  be 
generated  by  detonation  operations  at  Site  16  or  by  ambient  wind  conditions  at  any 
of  the  three  sites.  Table  7-22*  presents  the  estimated  carcinogenic  intakes, 
noncarcinogenic  intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential 
hazards  for  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3),  the  only 
pathway  applicable  for  these  current  offsite  residents. 

Under  the  exposure  conditions  presented  in  Table  6-15  in  the  Baseline  RA,  the 
total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  are  5E-09  and  2E-03, 
respectively.  These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA 
(lE-08  and  3E-03,  respectively  (Dames  &  Moore,  1992a)). 

73*  FUTURE  LAND  USE  SCENARIO 

73.1*  Operable  Unit  A:  Explosive  Washout  Lagoons  and  Associated  Buildings 

73.1.2*  Site  5:  Explosive  Washout  Plant.  Tables  7-35*  through  7-38*  present  the 
estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potenq^  factors,  reference 
doses,  potential  risks,  and  potential  hazards,  as  applicable,  for  dermal  absorption  of 
contaminants  in  soil,  incidental  soil  ingestion,  dust  inhalation,  and  crop  ingestion 
(pathways  1, 2,  3,  and  12),  respectively,  for  the  future  residential  land  use  scenario  at 
followup  fieldwork  Site  5. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  dermal 
absorption  of  contaminants  in  soil  (pathway  1),  calculated  using  data  from  the 
Baseline  RA  as  well  as  data  from  the  followup  fieldwork,  are  4E-04  and  7E+01, 
respectively.  These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA 
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TABLE  7-22* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust 
Current  Land  Use  Scenario,  Irrigon  Residents  (a) 


Analyte 

Aluminum 

Carcinogenic 

Intake 

Slope  Factor 

Cmg/Kg/day) 

l/ftng/Kg/day) 

Risk 

Antimony 

Araenic 

Z05E-11 

1.4E+01 

3E-10 

Barium 

— 

Beryllium 

9.22E-14 

8.4E-KX} 

8E-13 

Cadmium 

4.14E-10 

6.3E>00 

3E-09 

Chromium 

Cobalt 

4.80E-11 

4.2E-K)1 

2E-09 

Copper 

Cyanide 

Iron 

Lead 

mm 

Magnesium 

Manganese 

Mercury 

mm 

Nickel 

8.88E-12 

^.7E*QQ 

2E-11 

Potassium 

mm 

Selenium 

mm 

Silver 

mm 

Sodium 

Thallium 

Zinc 

135TNB 

246TNT 

3.01  E-09 

mm 

HMX 

RDX 

1.38E-10 

24DNT 

3.06E-14 

- 

26DNT 

2.28E-1S 

Nitrobenzene 

Tetryt 

' 

NHrate/nrtrite 

Total 

— 

- 

Noncarcinogenic 

5E-09 

intake 

RtfirancaDoM 

Hazard 

Analyte 

(mg/kg/day) 

(mafttfdiy) 

Quotient 

Aluminum 

1.71E-08 

•• 

•• 

Antimony 

1.29E-09 

•• 

•• 

Arsenic 

9.56E-11 

•• 

Barium 

2.18E-07 

1.4E'«4 

2E-03 

Berylitum 

4.30E-13 

«• 

Cadmium 

1.93E-09 

•• 

M 

Chromium 

2.24E-10 

6.0E-07 

4E-04 

Cobalt 

9.23E-09 

Z9E-04 

3E-05 

Copper 

1.00E-07 

mm 

mm 

Cyanide 

5.53E-10 

mm 

mm 

iron 

5.15E-09 

•• 

mm 

Lead 

1.69E-09 

•• 

mm 

Magnesium 

7.75E-10 

•• 

mm 

Manganese 

8.24E-11 

1.0E-O4 

8E-07 

Mercury 

1.21E-12 

9.0E-05 

IE-08 

Nickel 

4.14E-11 

mm 

Potassium 

3.77E-09 

mm 

Selenium 

1.59E-13 

mm 

mm 

Silver 

7.25E-10 

mm 

mm 

Sodium 

1.06E-09 

•• 

mm 

ThaIHum 

Z04E-11 

mm 

Zinc 

8.22E-08 

mm 

mm 

135TNB 

5.40E-11 

mm 

mm 

246TNT 

1.40E-08 

mm 

mm 

HMX 

1.06E-12 

mm 

mm 

RDX 

6.45E-10 

mm 

24DNT 

1.43E-13 

•• 

mm 

26DNT 

1.07E-14 

•• 

*• 

Nitrobenzene 

4.36E>12 

6.0E-04 

7E-0S 

Tetryl 

2.00E.12 

•• 

mm 

NitrateMftrite 

7.60E-09 

mm 

mm 

T«M  2E-03  (b) 

-  Noi  calculated  because  coniaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

-  Reference  dose  is  not  available, 

(a)  The  following  sites  were  included  in  calculating  intakes,  risks,  and  hazards  for  this  receptor 
Sites  16, 19.  IS. 

(b)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  1 E-08  and  a  hazard  index  of  3E-03  {Dames  &  Moore,  1992a). 

•  -  Replaces  original  Table  7-22  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 
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TABLE  7-35* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Dermal  Absorption  of  Contaminants  in  Soil  at  Site  5 
Future  Residential  Land  Use  Scenario 


Analyte 

13CTNB 

130NB 

246TNT 

24DNT 

HMX 

ROX 

Teliyl 

Total 


Analyte 

135TNB 

13DNB 

246TNT 

24DNT 

HMX 

ROX 

Tehyl 


Carcinogenic 

Intake 

Slope  Factor 

(mg/Kq/dayj 

l/^my/ka/dav) 

Risk 

1.42E-02 

3.0E-02 

4E-04 

1.55E-05 

6.8E-01 

IE-05 

O.OOE+00  (a) 

1.1E-01 

OE+00 

4E-04  (b) 

Noncarcinogenic 

Intake 

Reference  Dose 

Hazard 

(mg/kg/day) 

(mg/kg/dayl 

Quotient 

2.49E-04 

5.0E-05 

5E+00 

1.32E-05 

1.0E-04 

IE-01 

3.32E-02 

5.0E-04 

7E+01 

3.61  E^5 

2.0E-03 

2E-02 

7.72E-04 

5.0E-02 

2E-02 

0.00E*K30  (a) 

3.0E-03 

OE+00 

1.49E-04 

1.0E-02 

IE-02 

Total 


7E+01  (b) 


(a)  -  Because  RDX  is  not  detmally  absorbed,  the  carcinogenic  and  noncarcinogenic  intakes  are  »re. 

(b)  -  Finai  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  1  E^3  and  a  hazard  index  of  2E*02  (Dames  &  Moore,  1992a). 
*-*  -  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor 

is  not  available. 

*  »  Replaces  oriQinal  Table  7*35  in  the  Rnal  Baseline  RAi  Dames  A  Moore,  1992a. 
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TABLE  7-36* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  5 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

intake 

(mg/Kg/day) 

Siope  Factor 
1/(mg/kg/day) 

Bisk 

135TNB 

-• 

130NB 

- 

246TNT 

1.19E-03 

3.0E*02 

4E-05 

24DNT 

1.29E-06 

6.8E-01 

9E-07 

HMX 

- 

RDX 

2.5aE-04 

1. IE-01 

3E-05 

Tetryl 

- 

— 

Nitrite/nitrate 

- 

- 

- 

Total 

Noncarcinogenic 

Intake 

Reference  Dose 

6E-05  (a) 

Hazard 

Analyte 

(mgfttfday) 

(mq/ktfday) 

Quotient 

135TNB 

2.07E-05 

5.0E-05 

4E-01 

130NB 

1.10E-06 

1.0E-04 

IE-02 

246TNT 

2.77E^3 

5.0E-04 

6E*K}0 

24DNT 

3.01  E-06 

2.0E-03 

2E-03 

HMX 

6,43E-05 

5.0E-02 

IE-03 

ROX 

6.03E-04 

3.0E-03 

2E-01 

Tetryl 

1.24E-05 

1.0E-02 

IE-03 

NItrrte/nitrate 

3.03E-05 

1.6E+00 

2E-05 

Total 

6E+00  (a) 

-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  ^ctor 
is  not  available, 

*  >  Replaces  original  Table  7-36  in  the  Final  Baseline  RA:  Dames  &  Moore.  1 992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  1E-04  and  a  hazard  index  of  1  (Dames  &  Moore,  1992a). 
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TABLE  7-37* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  5 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

intake 

(mg/kg/day) 

Slope  Factor 
1/(nig/kg/dayJ 

Risk 

135TNB 

- 

- 

13DNB 

- 

- 

246TNT 

7.43E-08 

- 

— 

24DNT 

8.08E-11 

- 

— 

HMX 

- 

- 

RDX 

1.62E-08 

- 

— 

Tetryl 

- 

— 

Nitrite/nitrate 

— 

Total 

OE+00  (a) 

Analyte 

Noncarcinogenic 

Intake 

(mg/ko/dav) 

Reference  Dose 

Imo/ka/davl 

Hazard 

Quotient 

135TNB 

1.30E-09 

13DNB 

6.91  E-11 

•* 

«• 

246TNT 

1.73E-07 

M 

«• 

24DNT 

1.89E*10 

•* 

** 

HMX 

4.03E-09 

** 

** 

RDX 

3.77E-08 

*• 

Tetiyl 

7.76E-10 

«* 

** 

Nitrite/nitrate 

1.90E-09 

•* 

Total 


OE+00  (a) 


.  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 
~  -  Reference  dose  is  not  available. 

•  -  Replaces  original  Table  7-37  in  the  Rnal  Baseline  RA;  Dames  &  Moore,  1992a 

(a)  -  These  results  are  unchanged  from  those  calculated  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 
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TABLE  7^ 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  5 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

Intake 

(mg/kg/day) 

Slop*  Factor 
l/tmp/kg/day) 

Rteic 

135TNB 

- 

13DNB 

- 

* 

246TNT 

9.63E-01 

3.0E-02 

3E-02 

24DNT 

1.07E-03 

6.8E-01 

7E-04 

HMX 

- 

RDX 

9.43E-01 

1.1E-01 

IE-01 

Tetryl 

- 

- 

Nitrate/nitrite 

- 

- 

- 

Total 

IE-01  (b) 

Noncarcinogenic 

Intake 

Roferonc*  Oom 

Hazard 

Analyte 

(mg/Kg/day) 

(mg/Kg/day) 

Quotient 

135TNB 

5.00E-02 

5.0E-05 

1E+03 

13DNB 

1.76E-03 

1.0E-04 

2E+01 

246TNT 

2.25E+00 

5.0E-04 

4E+03 

240NT 

2.51E-03 

2.0E-03 

1E+00 

HMX 

5.28E-01 

5.0E-02 

1E+01 

ROX 

2.20E-KX) 

3.0E-03 

7E+02 

Tetryl 

1.60E-02 

1.0E-02 

2E4-00 

Nitrate/nitrite 

XX 

1.6E+00 

XX 

Total 


6E-K)3  (b) 


(a)  -  Since  chemicaf  intakes  for  this  pathway  are  expected  to  be  high,  the  one-hit  equation  is  used  to  estimate 
carcinogenic  risks  instead  of  the  linear  iow-dose  cancer  risk  equation. 

(b)  -  Rnal  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  3E-01  and  a  hazard  index  of  lE-KM  (Dames  &  Moore,  1992a). 

-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

"kx"  •  Quantitative  information  on  uptake  factors  not  available. 

-  Reference  dose  is  not  available. 

*  -  Replaces  original  Table  7-38  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 
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(lE-03  and  2E+02,  respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA, 
the  potential  carcinogenic  risk  of  4E-04  is  due  mainly  to  the  presence  of  2,4,6-TNT 
in  Site  5  soil.  As  in  the  Baseline  RA,  the  potential  noncarcinogenic  hazard  of  7E+ 01 
is  due  to  the  presence  of  2,4,6-TNT  and  1,3,5-TNB  in  site  soil. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inadvertent 
ingestion  of  contaminated  soil  (pathway  2)  are  6E-05  and  6,  respectively.  These 
results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (lE-04  and  lE+01, 
respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA,  the  potential 
carcinogenic  risk  of  6E-05  is  due  to  the  presence  of  2,4,6-TNT  and  RDX  in  Site  5  soil. 
As  in  the  Baseline  RA,  the  potential  noncarcinogenic  hazard  of  6  is  due  mainly  to  the 
presence  of  2,4,6-TNT  in  site  soil.  Because  the  hazard  quotient  for  2,4,6-TNT  is  the 
primary  contributor  to  the  hazard  index  of  6,  the  segregation  of  chemicals  by  adverse 
health  effects  is  not  further  investigated. 

Because  inhalation  potency  factors  and  reference  doses  are  not  available,  no 
potential  carcinogenic  risks  or  noncarcinogenic  hazards  are  calculated  for  inhalation 
of  contaminated  soil  as  airborne  dust  (pathway  3). 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for 
consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown  in 
contaminated  soil  (pathway  12)  are  lE-01  and  6E+03,  respectively.  These  results  are 
slightly  lower  than  those  calculated  in  the  Baseline  RA  (3E-01  and  IE +04, 
respectively  (Dames  &  Moore,  1992a)).  Because  potential  carcinogenic  risks  for  this 
pathway  are  high  (i.e.,  greater  than  lE-02)  using  the  linear  low-dose  cancer  risk 
equation,  the  one-hit  equation  (see  Section  7.1  of  the  Baseline  RA)  is  used  to  estimate 
carcinogenic  risks.  As  in  the  Baseline  RA,  the  potential  carcinogenic  risk  of  lE-01  is 
due  mainly  to  the  presence  of  2,4,6-TNT  and  RDX  in  soil.  As  in  the  Baseline  RA, 
the  potential  noncarcinogenic  hazard  of  6E+03  is  due  to  the  presence  of  1,3,5-TNB, 
2,4,6-TNT,  and  RDX  in  soil. 

Table  7-39*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard- lE-01  and  6E+ 03,  respectively-for  the  future  residential  land 
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TABLE  7-39' 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  5  -Future  Residential  Land  Use  Scenario 


Pathway 

Pathway 

Hsu 

Description 

Risk 

Hararrf  lnria» 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

4E>04 

7E+01 

2 

Incidental  Ingestion  of  Soil 

6E-05 

6E+00 

3 

Inhalation  of  Oust 

OE+00 

OE+00 

5 

Ingestion  of  Groundwater 

NA 

NA 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

IE-01 

6E+03 

Total 

1E-01  (a) 

6E-)-03  (a) 

*NA’  •  Pathway  not  applicabla  to  or  quantified  tar  site. 

*  •  Replaces  original  Table  7-39  in  the  Rnal  Baseline  RA;  Dames  &  Moote,  1992a. 

(a)  •  Pinal  Baseline  RA  results  were  a  multiple  pathway  total  carcinogenic  risk  of  3E-01  and  a  hazard  index  of  6E'K)3  (Dames  &  Moore.  19920). 
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use  scenario  at  Site  5.  These  results  are  slightly  less  than  those  calculated  in  the 
Baseline  RA  (3E-01  and  IE +04,  respectively  (Dames  &  Moore,  1992a)).  The  aop 
ingestion  pathway  appears  to  present  the  greatest  potential  risk  and  hazard. 

73.1.3*  Site  36:  Bnildinp  493  Paint  Sludge  Discharge  Area.  Tables  740*  through 
7-42*  present  the  estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potency 
factors,  reference  doses,  potential  risks,  and  potential  hazards,  as  applicable,  for 
incidental  soil  ingestion,  dust  inhalation,  and  crop  ingestion  (pathways  2,  3,  and  12), 
respectively,  for  the  future  residential  land  use  scenario  at  followup  fieldwork  Site  36. 

Because  potency  factors  are  not  available  for  any  of  the  soil  contaminants  of 
concern  at  Site  36  via  the  oral  exposure  route,  a  carcinogenic  risk  is  not  calculated  for 
inadvertent  ingestion  of  contaminated  soil  or  consumption  of  crops  irrigated  by 
contaminated  groundwater  or  grown  in  contaminated  soil  (pathways  2  and  12).  The 
total  potential  noncarcinogenic  hazard  for  the  soil  ingestion  pathway  is  5E+00,  due 
mainly  to  the  presence  of  cadmium  and  cobalt.  This  is  slightly  less  than  the  hazard 
index  of  9E+00  calculated  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

As  discussed  in  Section  7.1  of  the  Baseline  RA  because  this  hazard  index  is 
between  1  and  10,  the  target  organ  effects  of  chronic  oral  exposure  to  cadmium  and 
cobalt  are  further  investigated.  Cadmium  primarily  affects  the  kidney  (see  Appendix 
D  of  the  Baseline  RA).  Data  concerning  the  noncarcinogenic  effects  of  chronic  oral 
exposure  to  cobalt  in  humans  and  animals  were  not  located  in  the  literature  cited  in 
Appendix  D.  Subchronic  exposure  may  cause  adverse  effects  in  the  liver,  lungs, 
gastrointestinal  system,  and  .thyroid.  Therefore,  the  total  hazard  quotient  of  5E+00 
may  be  an  overestimate  and  may  be  more  appropriately  segregated  into  a  hazard 
quotient  of  0.8  for  cadmium  and  4  for  cobalt.  In  addition,  it  should  be  noted  that  the 
background  concentration  of  cobalt  (15  mg/kg)  results  in  a  hazard  quotient  of  5  for 
the  soil  ingestion  pathway  (see  Appendix  B  of  the  Baseline  RA);  therefore,  the 
potential  hazard  posed  by  cobalt  at  Site  36  may  be  a  result  of  naturally  occurring 

background  levels. 


A-RA 

7-37 


TABLE  7-40‘ 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  36 
Future  Residential  Land  Use  Scenario 


Analyta 

Carcinogenic 

Intake 

(mg/kg/day) 

Slope  Pactor 
3/img/Kg/day) 

Bisk 

Cadmium 

— 

Chromium 

— 

Cobalt 

— 

— 

Copper 

- 

— 

— 

Iron 

- 

Lead 

- 

Nickel 

- 

«_ 

Silver 

— 

Zinc 

— 

— 

— 

Nitrita/nitrate 

- 

- 

- 

Total 

Anatyte 

Noncarcinogenic 

Intake 

(mg/kg/day) 

Reference  Dose 
(mg/Kg/day) 

OE+00  (a) 

Hazard 

fluotignt 

Cadmium 

7.89E-04 

1.0E-03 

8E-01 

Chromium 

2.30E-04 

5.0E-03 

5E-02 

Cobalt 

4.20E-05 

1.0E-05 

4E+00 

Copper 

1.87E-04 

3.7E-02 

5E-03 

Iron 

8.11E-02 

«• 

«• 

Lead 

5.08E-04 

«• 

Nickel 

6.47E-05 

2.0E-02 

3E-03 

Silver 

1.15E-06 

5.0E-03 

2E-04 

Zinc 

2.58E-03 

2.0E-01 

1E-02 

Nitrite/nttrate 

3.00E-05 

1.6E+00 

2E-05 

Total 

SE^OO  (a) 

•  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor 
is  not  available. 

-  Reference  dose  is  not  available. 

*  *  Replaces  original  Table  7-40  in  the  Final  Baseline  RA:  Dames  &  Moore,  1992a. 

(a)  -  Rnal  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  OE^OO  and  a  hazard  index  of  SE-f-OO  (Dames  &  Moore.  1992a). 
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TABLE  7-41 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  36 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake 

Slop*  Factor 

Analyte 

(mg/kq/davt 

1/(iii<;iflcafdavl 

Cadmium 

1.95E-08 

6.3E4'00 

Chromium 

5.67E-09 

4.2E+01 

Cobalt 

- 

— 

Copper 

— 

— 

Iron 

- 

•• 

Lead 

- 

— 

Nickel 

1.5gE-09 

1JE+00 

Silver 

- 

Zinc 

- 

— 

Nitrite/nitrate 

Total 

BisK 


IE-07 

2E-07 


3E-09 


4E-07  (a) 


Noncarcinogenic 

intake 

Raferanca  Dose 

Analyte 

fm^i/kQ/davl 

(mg/kg/dayl 

Cadmium 

4.54E-08 

«• 

Chromium 

1.32E.08 

6.0E.07 

Cobalt 

2.42E-09 

2.86E-04 

Copper 

1.07E.08 

«• 

Iron 

4.67E-06 

** 

Lead 

2.92E-08 

«• 

Nickel 

3.72E-09 

«* 

Silver 

6.62E-11 

** 

Zinc 

1.49E.07 

Nitrite/nitrate 

1.73E4)9 

«• 

Total 

Hazard 

Quotient 

•* 

2E-02 

8E-06 


2E-02  (a) 


-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available.  . 

-  Reference  dose  is  not  available. 

• .  Replaces  original  Table  7-41  in  the  Final  Baseline  RA:  Dames  &  Moore.  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  8E-07  and  a  hazard  index  of  4E-02  (Dames  &  Moore,  1992a). 
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TABLE  7-42* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  36 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake 

Slope  Factor 

Analyte 

(mg/Kg/day) 

1/(mg/kg/day) 

Bisk 

Cadmium 

— 

— 

Chromium 

- 

— 

Cobalt 

* 

Copper 

- 

- 

Iron 

- 

— 

Lead 

— 

— 

Nickel 

— 

Silver 

— 

Zinc 

Nitrite/nrtrate 

- 

- 

- 

Total 

Noncarcinogenic 

Intake 

Reference  Dose 

OE+OO  (a) 

Hazard 

Analyte 

(mg/kg/day) 

{mgftg^ay) 

Quotient 

Cadmium 

1.42E-02 

1.0E-03 

1E+01 

Chromium 

6.90E-05 

S.OE-03 

IE-02 

Cobalt 

XX 

1.0E-05 

XX 

Copper 

XX 

3,7E-02 

XX 

Iron 

XX 

«• 

XX 

Lead 

7.62E-04 

«• 

Nickel 

9.70E-04 

2.0E-02 

5E-02 

Sliver 

XX 

5.0E-03 

XX 

Zinc 

XX 

2.0E-01 

XX 

Nftnte/nitrate 

XX 

1.6E+00 

XX 

Total  1E+01  (a) 


•  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor Js  not  available. 

*xx”  •  Quantitative  information  on  uptake  factors  not  available. 

"***  -  Reference  dose  is  not  available. 

•  -  Replaces  original  Table  7-42  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  •  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  OE+OO  and  a  hazard  index  of  SE+OI  (Dames  &  Moore,  1 992a). 
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The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inhalation 
of  contaminated  soil  as  airborne  dust  (pathway  3)  are  4E-07  and  2E-02,  respectively. 
These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (8E-07  and 
4E-02,  respectively  (Dames  &  Moore,  1992a)).  The  total  potential  noncarcinogenic 
hazard  for  crop  ingestion  (pathway  12)  is  lE+01,  due  mainly  to  the  presence  of 
caHminm.  This  is  slightly  less  than  the  hazard  index  of  3E+01  calculated  in  the 
Baseline  RA  (Dames  &  Moore,  1992a). 

Table  7-43*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard“4E-07  and  2E + 01,  respectively-for  the  future  residential  land 
use  scenario  at  Site  36.  The  crop  ingestion  pathway  appears  to  present  the  greatest 
potential  noncarcinogenic  hazard.  These  results  are  slightly  lower  than  those 
calculated  in  the  Baseline  RA  (8E-07  and  4E+01,  respectively  (Dames  &  Moore, 
1992a)). 

73.1.4*  Site  47:  Boiler /Laundry  Effluent  Discharge  Site.  Tables  7-44*  through  7-46* 
present  the  estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors, 
reference  doses,  potential  risks,  and  potential  hazards,  as  applicable,  for  dermal 
absorption  of  contaminants  in  soil,  incidental  soil  ingestion,  and  dust  inhalation 
(pathways  1,  2,  and  3),  respectively,  for  the  future  residential  land  use  scenario  at 
followup  fieldwork  Site  47. 

The  total  potential  carcinogenic  risk  for  dermal  absorption  of  contaminants  in 
soil  (pathway  1)  is  7E-06,  which  is  due  to  the  presence  of  PCB  1260  in  Site  47  soil. 
PCB  1260  is  the  only  chemical  evaluated  for  carcinogenic  effects  via  this  pathway. 
Because  a  reference  dose  for  PCB  1260  is  not  available,  a  potential  noncarcinogenic 
hazard  index  is  not  calculated. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inadvertent 
ingestion  of  contaminated  soil  (pathway  2)  are  2E-05  and  2,  respectively.  These 
results  are  unchanged  from  those  calculated  in  the  Baseline  RA  (Dames  &  Moore, 
1992a).  The  potential  carcinogenic  risk  of  2E-05  is  due  mainly  to  the  presence  of 
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TABLE  7^* 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  36  -Future  Residentiai  Land  Use  Scenario 


Pathway 

Nfi. 

Pathway 

Daacription 

BiaK 

HararriJnitez 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

NA 

NA 

2 

Incidental  Ingestion  of  Soil 

0E-K)0 

5E+00 

3 

Inhalation  of  Oust 

4E-07 

2E-02 

5 

ingestion  of  Groundwater 

NA 

NA 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

OE+00 

1E+01 

Total 

4E-07  (a) 

2E+01  (a) 

”NA"  -  Pathway  not  applicable  to  or  quantified  for  site. 

*  •  Replaces  original  Table  7-43  in  the  final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  -  Rnai  Baseline  RA  results  were  a  total  multiple  pathway  carcinogenic  risk  of  8E-07  and  a  hazard  index  of  4E-i>0l  (Dames  &  Moore.  1992a). 
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TABLE  7-44* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Dermal  Absorption  of  Contaminants  in  Soil  at  Site  47 
Future  Residential  Land  Use  Scenario 


Analyte 

PCB-1260 


Carcinogenic 

intake 

(mg/kg/davl 

7.57E-07 


Slope  Factor 
l/fm^/kQ/dav) 
8.6E-H30 


Risk 

7E-06 


Total 


7E-06  (a) 


Anaiyte 

PCB-1260 


Noncarcinogenic 

Intake  Reference  Dose  Hazard 

(nn;i/kci/davi  (mg/kg/day)  QuotLent 

1.77E-06  - 


Total 


OE+OO  (a) 


-  Reference  dose  it  nrt  aveiiabie- 

■  -  Replaces  onginal  Table  7-44  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potentiai  carcinogenic  risk  of  6E-06  and  a  hazard  index  of  OE+OO  (Dames  &  Moore.  1992a). 


A-RA 

7-43 


TABLE  7-46* 


Potontial  Carcinoganic  Risks  and  Noncareinogsnic  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  47 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

Intake 

(mg/hg/diy) 

Slop*  Factor 
Iflmgflia/dpy) 

RIak 

Antimony 

- 

Banum 

Cadmium 

— 

Calcium 

Chromium 

Copper 

•• 

tBKl 

* 

Maonasium 

— 

Mafcury 

- 

* 

Nickel 

* 

Saionfunn 

-• 

Siver 

— 

Sodium 

Zinc 

Nkritefnitrate 

6anzo<a)anthrac8na 

3.90E-07 

5.8E-M)0 

2E<08 

Ban2o(b)fluorinthen6 

7.03E-07 

5.8E-K)0 

4E-06 

Banzo(k)fhjorinthane 

3.60E-07 

5.8E*HX) 

2E-06 

Chrysana 

7.53E-07 

B,nE*oo 

4E-06 

Oi-n-butyl  phthalata 

- 

Fhioranthane 

Phananthrena 

Pyrene 

* 

.. 

mm 

Chiordene 

4.74E-07 

1.3E+00 

6E-07 

000 

2.76E-07 

Z4E-01 

7E-08 

OOE 

i.ioE-oa 

3.4E-01 

4E-09 

OOT 

1.05E-07 

3.4E-01 

4E-08 

OMdrtn 

1.10E-08 

1.6E*K)0 

2E-08 

PCB-1260 

5.26E-07 

7.7E+00 

4E-06 

Total 

Noncercinogenle 

Intake 

Refsfence  Doaa 

2E-0S  (a) 

Hazard 

Analyte 

ttngftg/diy) 

(mg/kg/d«y) 

Quotient 

Antimony 

5.52E-04 

4.0E-04 

1E-HX) 

Barium 

1.72E-03 

7,0E-02 

2E-02 

Cadmium 

B.51E-05 

1.0E-03 

9E-02 

Calcium 

2.68E-01 

M 

Chromium 

1.46E-04 

5.0E-03 

3E-02 

Copper 

9.64E-04 

3.7E-02 

3E-02 

Lead 

1.56E-03 

M 

«• 

Magnesium 

5.83E-02 

m 

- 

Mercury 

2.04E-06 

3.0E-04 

7E-03 

Nickel 

1.72E-04 

2.0E-02 

9E-03 

Salanium 

9.53E-07 

5.0E-03 

2E-04 

^33E-06 

5.0E-03 

5E-04 

Sodium 

3.39E-03 

«• 

«« 

Zinc 

3.51E-03 

2.0E-01 

2E-02 

NfuRB/nnrrai 

6.79E-05 

1.6E-K)0 

4E-05 

B€nzo(a)anthracana 

9.10E-07 

•• 

«• 

Benzo(b)fluoranthena 

1.64E-06 

•* 

«• 

Benzo(k}fluoran1hena 

8.40E-07 

*• 

•• 

Chrysana 

1.76E-08 

M 

•• 

Di-n-butyl  phthalata 

2.97E-06 

1.0E-01 

3E-05 

Fluoranthene 

1.07E-06 

4.0E-02 

3E-05 

Phenanthrena 

3.40E-07 

M 

«  . 

Pyrene 

1.19E-06 

3.0E-02 

4E-05 

Chlordana 

1,11E-06 

8.0E-05 

2E-02 

*000 

6.4aE-07 

•* 

•* 

OOE 

2.56E-08 

«* 

•* 

DOT 

2.45E-07 

5.0E<04 

5E-04 

Oieldrin 

2.56E-08 

5.0E-05 

5E-04 

PCB-1260 

1.23E-06 

s* 

Total 

2E+00  (a) 

-  Not  caicutated  because  contaminant  is  not  considfired  a  carcinogen  or  potency  factor 


is  not  available. 

-  Reference  dose  is  not  available. 

*  <  Replaces  originai  Table  7-45  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  >  Final  Baseline  RA  results  were  the  same  as  those  shown  in  this  table  (Dames  &  Moore,  1992a). 
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TABLE  7-46* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Duet  at  Site  47 
Future  Residential  Land  Use  Scenario 


anhits 

Carcinogtnic 

Intaka 

(mg/ktt/davl 

Anfanony 

- 

Barium 

- 

Cadmium 

2.30E-09 

Calcium 

- 

Chromium 

3.94E-09 

Copper 

— 

UMl 

- 

Stop#  Factor 

l/^mo/ka/dayt  Bilk 

6-3E-K)0  IE-08 

4,2E+01  2E-07 


ItaQnaaium 

Mercury 

- 

Nidcai 

4.64E-09 

Salantum 

- 

OBWT 

- 

Sodium 

- 

Zinc 

- 

mmfnftrnta 

- 

Banzo(a)an1hrecana 

2,45E-11 

Benzo<b)(luofinthena 

4.42E-11 

Banzo(k)fluoranlhene 

Z27E-11 

Chryaana 

4.74E-11 

Di-n-butyl  phthalata 

- 

FhJOfinlhana 

— 

Phananthrena 

- 

Pyrana 

- 

CMordana 

2.98E-11 

ODD 

1.73E-11 

DDE 

6.90E-13 

DDT 

6.60E-12 

DWdrin 

6.90E-13 

PCB-1260 

Total 

3.31E-11 

Noncarcinogenic 

Intake 

Anaiyte 

fmg/kg/davl 

Antimony 

3.47E-08 

Barium 

1,08E-07 

Cadmium 

5.36E-09 

Calcium 

1.68E-0S 

Chromium 

9.19E-09 

Coooar 

6.07E-08 

Load 

9.84E-08 

Magnesium 

3.67E-06 

Mercury 

1.28E-10 

Nickel 

1.08E-08 

Selenium 

6.00E-11 

S9var 

1.47E-10 

Sodium 

2.13E.07 

Zinc 

2.21E-07 

Nilrita/nitrata 

4.28E-09 

8anzo(a)anthracano 

5.72E-11 

Banzo(b)fluoranthana 

1.03E-10 

Banzo<k)f1uoranthana 

5.29E-11 

Chrysene 

1,11E-10 

Di-n-butyl  phthalata 

1.87E-10 

Ruoranthena 

6.76E-11 

Phananthrena 

2.14E-11 

Pyrene 

7.47E-11 

Chlordane 

6.96E-11 

DDO 

4.05E-11 

DOE 

1.61E-12 

DDT 

1.54E-11 

Dieldrin 

1.61E-12 

PCB-1260 

7.72E-11 

Total 


— 

1.7E+00 

8E-09 

- 

- 

• 

6.1E+00 

IE-10 

e.lE-HX) 

3E-10 

6.1E+00 

IE-10 

BAMO 

3E-10 

- 

- 

1.3E-K)0 

4E-11 

3.4E-01 

2E-12 

IE-11 

2E-07  (a) 

Reference  Doee 

Hazard 

(mQ/Ktfd8Y) 

Quotient 

•• 

«• 

1.4E-04 

8E-04 

•• 

«• 

•• 

•• 

6.0E-07 

2E-02 

e« 

M 

e* 

M 

•• 

«• 

9.0E-05 

IE-06 

•• 

M 

- 

•• 

•* 

«• 

*• 

•• 

M 

— 

•• 

- 

•• 

•* 

e« 

M 

— 

•• 

•• 

4W 

M 

«« 

•• 

•• 

•m 

•m 

•• 

M 

•• 

M 

«« 

•• 

•• 

•• 

M 

•• 

•* 

2E-02  (a) 

.  Not  calculated  because  contaminant  is  not  considered  a  rardnogen  or  potency  factor  is  not  available. 

-  Reference  dose  is  not  availabla. 

•  -  Replaces  original  Table  7-46  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a 

(a)  -  Fmal  Baseline  RA  resulU  virere  a  total  potential  cardnogenic  risk  of  2E-07  and  a  hazard  index  of  IE-02  (Dames  &  Moore,  1992a). 
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vanous  PAHs  and  PCB  1260  in  site  soil.  The  potential  noncarcinogenic  hazard  of  2 
is  due  mainly  to  the  presence  of  antimony  in  site  soil. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inhalation* 
of  contaminated  soil  as  airborne  dust  (pathway  3)  are  2E-07  and  2E-02.  These  results 
are  unchanged  from  those  calculated  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

As  discussed  in  Section  3.0*,  no  additional  groundwater  sampling  was  conducted 
at  Site  47  during  the  followup  fieldwork.  Therefore,  the  carcinogenic  intakes, 
noncarcinogenic  intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential 
hazards,  as  applicable,  for  groundwater  ingestion,  inhalation  of  VOCs  from 
groundwater,  and  dermal  absorption  of  contaminants  in  groundwater  (pathways  5,  6, 
and  7)  for  the  flood  gravel  and  basalt  aquifers  are  unchanged  and  are  not  included  in 
the  addendum. 

Tables  7-47*  and  7-48*  present  the  estimated  carcinogenic  intakes, 
noncarcinogenic  intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential 
hazards,  as  applicable,  for  consumption  of  crops  irrigated  by  contaminated 
groundwater  or  grown  in  contaminated  soil  (pathway  12)  for  the  flood  gravel  and 
basalt  aquifers,  respectively,  for  the  future  residential  land  use  scenario  at  Site  47. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  the  crop 
ingestion  pathway  for  the  flood  gravel  aquifer  are  3E-04  and  IE +01,  respectively. 
These  results  are  unchanged  from  those  calculated  in  the  Baseline  RA  (Dames  & 
Moore,  1992a).  The  potential  carcinogenic  risk  of  3E*04  is  due  mainly  to  the  presence 
of  various  PAHs,  PCB  1260,  2,4,6-TNT,  2,4-DNT,  and  RDX.  The  noncarcinogenic 
hazard  of  IE +01  is  due  mainly  to  the  presence  of  cadmium,  1,3,5-TNB,  2,4,6-TNT, 
and  RDX.  Cadmium  primarily  affects  the  kidney.  Similarities  between  1,3,5-TNB, 
2,4,6-TNT,  and  RDX  include  adverse  effects  on  the  testes  and  spleen.  Therefore,  the 
hazard  quotient  of  IE +01  may  be  overestimated,  and  it  may  be  more  appropriate  to 
segregate  the  hazard  quotient  of  2E+00  for  cadmium  from  the  hazard  quotients  for 
1,3,5-TNB  (4E+00),  2,4,6-TNT  (3E+00),  and  RDX  (IE +00),  which  can  be  summed 
based  on  similar  target  organ  effects  to  obtain  a  hazard  index  of  8E+00. 
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TABLE  7-47’ 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  47-Flood  Gravel  Aquifer 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

intake 

(mg/Kg/day) 

Slope  Factor 
1/(mgftg/<iay) 

Risk 

Antimony 

- 

- 

— 

Arsenic 

3.41  E<06 

1.75E+00 

6E*06 

Barium 

- 

- 

— 

Beryllium 

2.71  E-07 

4.3E+00 

IE-06 

Cadmium 

- 

.  .  — 

— 

Caldum 

— 

— 

— 

Chromium 

- 

— 

Copper 

- 

— 

— 

Lead 

- 

— 

Magnesium 

- 

— 

“ 

Mercury 

— 

— 

Nickel 

- 

— 

• 

Selenium 

- 

— 

Silver 

- 

— 

Sodium 

- 

— 

— 

Vanadium 

- 

— 

Zinc 

- 

— 

— 

Nitrite/nitrate 

— 

135TNB 

— 

— 

13DNB 

— 

— 

-• 

246TNT 

6.24E-04 

3.0E-02 

2E-05 

24DNT 

7.45E-05 

6,8E-01 

5E-05 

26DNT 

1.00E-06 

6.8E-01 

7E-07 

HMX 

— 

— 

— 

ROX 

1.23E-03 

1.1E-01 

IE-04 

Nitrobenzene 

- 

— 

• 

Tetryl 

— 

— 

Trichloroethylene 

1.31E-^ 

1.1E-02 

1 E-08 

Benzo(a)anthracene 

3.91  E-06 

5.8E+00 

2E-05 

Benzo(b)fluoranthene 

2.63E-06 

5.8E+00 

2E-0S 

Benzo(k)fluoranthene 

4.66E-07 

5.8E*i>00 

3E-06 

Chrysene 

4.99E-06 

5.8E+00 

3E-05 

Di-n-butyl  phthalate 

- 

— 

Fluoranthene 

- 

— 

•• 

Phenanthrene 

- 

— 

Pyrene 

8.66E^ 

— 

— 

Chlordane 

3.46E-06 

1,3E+00 

4E-06 

ODD 

1.96E^ 

2.4E-01 

5E-07 

DDE 

6.55E-08 

3.4E*01 

2E-08 

DDT 

2.57E-07 

3.4E-01 

9E-08 

Dieldrin 

2.68E-08 

1.6E+01 

4E-07 

PCB-1260 

1.87E-06 

7.7E+00 

IE-05 

Total 

3E-04  (a) 
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TABLE  7 AT  (confd) 

Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  47~Flood  Gravel  Aquifer 
Future  Residential  Land  Use  Scenario 


Noncarcinogenic 

intake 


Analyte 

(mg/kg/day) 

Antimony 

XX 

Arsenic 

7.96E-06 

Barium 

XX 

Beryllium 

6.32E-07 

Cadmium 

1.53E-03 

Calcium 

XX 

Chromium 

4.38E-05 

Copper 

XX 

Lead 

2.35E-03 

Magnesium 

XX 

Mercury 

5.52E-05 

Nickel 

2.58E-03 

Selenium 

XX 

Silver 

XX 

Sodium 

XX 

Vanadium 

XX 

Zinc 

XX 

Nltrite/nitrate 

XX 

135TNB 

1.80E-04 

13DN8 

5.05E-06 

246TNT 

1.46E-03 

24DNT 

1.74E-04 

26DNT 

2.33E-06 

HMX 

6.75E-04 

RDX 

2.88E-03 

Nitrobenzene 

5.24E-06 

Tetryl 

1.69E>06 

Trichloroethylene 

3.06E-06 

Benzo(a)anthrac8ne 

9.12E-06 

Benzo(b)fluoranthene 

6.14E-06 

Benzo(k)fiuoranthene 

1.09E-06 

Chrysene 

1.16E-05 

Di-n-butyf  phthalate 

2.00E-05 

Fluoranthene 

1.04E-05 

Phenanthrene 

1.04E-05 

Pyrene 

2.02E-05 

Chlordane 

8.07E4}6 

ODD 

4.57E-06 

DDE 

1.53E-07 

DDT 

6.00E.07 

Dieldrin 

6.26E-08 

PCB-1260 

4.37E-06 

Total 

Raferanc*  Dose 

Hazard 

Imq/kq/dayt 

Quotient 

4.0E-04 

XX 

3.0E-04 

3E-02 

7.0E-02 

XX 

5.0E-03 

1E-04 

1.0E-03 

2E+00 

•• 

Mr 

5.0E-03 

9E.03 

3.7E-02 

XX 

•• 

•• 

Ml 

XX 

3.0E-04 

2E-01 

2.0E-02 

1E-01 

5.0E-03 

XX 

5.0E-03 

XX 

•• 

XX 

7.0E-03 

XX 

2.0E-01 

XX 

1.6E-K)0 

XX 

5.0E-05 

4E+00 

1.0E-04 

5E>02 

5.0E-04 

3E+00 

2.0E-03 

9E-02 

1.0E.03 

2E-03 

5.0E-02 

IE-02 

3.0E-03 

1E+00 

5.0E-04 

IE-02 

1.0E-02 

2E-04 

•* 

Ml 

•• 

«• 

*• 

M 

•• 

«• 

•• 

Ml 

1.0E-01 

2E-04 

4.0E-02 

3E-04 

•* 

M» 

3.0E-02 

7E-04 

6.0E-05 

IE-01 

*• 

Ml 

Ml 

5.0E-04 

1E-03 

5.0E-05 

1E-03 

1E-)-01  (a) 


-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 
*70^  -  Quantitative  information  on  uptake  factors  not  available. 

-  Reference  dose  is  not  available. 

*  -  Replaces  original  Table  7-47  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  *  Rnai  Baseline  RA  results  were  the  same  as  those  shown  in  this  table  (Dames  &  Moore.  1992a). 
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TABLE  7-48* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  47~Basalt  Aquifer 
Future  Residential  Land  Use  Scenario 


Anatyte 

Carcinogenic 

Intake 

fmg/kg/dayt 

Slope  Factor 
1/fmg/kg/dav> 

Risk 

Antimony 

- 

— 

— 

Barium 

— 

— 

— 

Cadmium 

- 

- 

— 

Caictum 

— 

- 

— 

Chromium 

- 

- 

—  ■ 

Copper 

- 

— 

— 

Lead 

— 

— 

Magneaium 

- 

— 

— 

Mercury 

- 

— 

Nickel 

- 

— 

— 

Selenium 

- 

— 

— 

Silver 

— 

— 

Sodium 

- 

— 

— 

Zinc 

— 

— 

Nitrite/nitrate 

- 

*-* 

— 

135TNB 

- 

— 

— 

13DNB 

— 

— 

— 

246TNT 

2.12E-04 

3.0E-02 

6E<06 

24DNT 

3.29E>05 

6.8E-01 

2E-05 

HMX 

— 

— 

ROX 

3.21  E-03 

1.1E-01 

4E-04 

Benzo(a)anthracene 

2.58E-06 

5.8E4-00 

1E^5 

Benzo(b)fluoranthene 

2.63E-06 

5.8E'f00 

2E*05 

Benzo(k)fluoranthene 

4.66E-07 

5.8E*K}0 

3E-06 

Chrysene 

4.99E-06 

5.8E+00 

3E-05 

Oi-n-butyl  phthalate 

- 

— 

Fluoranthene 

- 

— 

Phenanthrene 

- 

— 

Pyrene 

— 

— 

— 

Chiordane 

3.46E-06 

1.3E+00 

4E-06 

ODD 

1.96E-06 

2.4E-01 

5E-07 

ODE 

6.55E-08 

3.4E-01 

2E-08 

DDT 

2.57E-07 

3.4E-01 

9E*08 

Dieldrin 

3.65E-07 

1.60E+01 

6E-06 

PCB-1260 

1.87E-06 

7.7E+00 

IE-05 

Totaf 

5E-04  (a) 
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TABLE  7-48*  (confd) 

Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  47-Basalt  Aquifer 
Future  Residential  Land  Use  Scenario 


Noncarcinogenic 


Intake 

RafarvncaOoM 

Hazard 

Analyte 

(mc/Kg/day) 

(mg/Kg/day) 

Quotient 

Antimony 

XX 

4.0E-04 

XX 

Barium 

XX 

7.0E-02 

XX 

Cadmium 

1.53E-03 

1.0E-03 

2E+OQ 

Cafctum 

XX 

•• 

«* 

Chromium 

4.38E-05 

5.0E-03 

9E-03 

Copper 

XX 

3.7E-02 

XX 

Lead 

2.35E-03 

•* 

M 

Magnesium 

XX 

•* 

XX 

Mercury 

5.51  E-^5 

3.0E^ 

2E-01 

Nickel 

2.56E-03 

2.0E-02 

IE-01 

Selenium 

XX 

5.0E-03 

XX 

Silver 

XX 

5.0E-03 

XX 

Sodium 

XX 

*• 

XX 

Zinc 

XX 

2.0E-01 

XX 

Nltrite/nitrate 

XX 

1.6E+00 

XX 

135TNB 

5.53E-05 

5.0E-05 

1E+00 

13DNB 

1.75E-06 

1.0E-04 

2E-02 

246TNT 

4.94E-04 

5.0E.04 

1E+00 

24DNT 

7.68E-05 

2.0E-03 

4E-02 

HMX 

5.40E-04 

5.0E-02 

IE-02 

RDX 

7.49E-03 

3.0E-03 

2E+00 

Benzo(a)anthracene 

6.02E*06 

M 

Ml 

Benzo(b)fluoranthene 

6.14E-06 

•* 

Ml 

Benzo^)f1uoranthene 

1.09E-06 

*• 

Chrysene 

1.16E-05 

** 

•* 

Oi-n-butyl  phthalate 

2.00E-05 

1.0E-01 

2E-04 

Fluoranthene 

1.04E-05 

4.0E-02 

3E-04 

Phenanthrene 

1.04E-05 

** 

Ml 

Pyrene 

2.02E-05 

3.0E-02 

7E-04 

Chlordane 

8.07E*06 

6.0E-05 

IE-01 

ODD 

4.57E-06 

** 

*• 

DDE 

1.53E-07 

•• 

DDT 

6.00E-07 

5.0E-04 

IE-03 

Dieidrin 

8.51  E-07 

5.0E-05 

2E-02 

PCB-1260 

4.37E-06 

•• 

«* 

Total 


7E+00  (a) 


•  Not  calculated  because  contaminant  is  not  considefed  a  cafdnogen  or  potency  factor  is  not  available. 
"X9t"  -  Quantitative  information  on  uptake  factors  not  available. 

-  Reference  dose  is  not  available. 

*  -  Replaces  original  Table  7-48  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  Final  Baseline  RA  results  were  the  same  as  those  shown  in  this  table  (Dames  &  Moore.  1992a). 
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The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  pathway  12 
for  the  basalt  aquifer  are  5E-04  and  7E+ 00,  respectively.  These  results  are  unchanged 
from  those  calculated  in  the  Baseline  RA  (Dames  &  Moore,  1992a).  The  potential 
carcinogenic  risk  of  5E-04  is  due  mainly  to  the  presence  of  various  PAHs,  PCB  1260, 
anfl  RDX.  The  potential  noncarcinogenic  hazard  of  7E+00  is  due  mainly  to  the 
presence  of  RDX,  1,3,5-TNB,  cadmium,  and  2,4,6-TNT.  However,  based  on  the 
rationale  provided  above  for  the  flood  gravel  aquifer,  the  total  hazard  index  of  7E+00 
may  be  overestimated.  The  hazard  quotient  for  cadmium  (2)  should  be  considered 
separately,  and  the  hazard  quotients  for  1,3,5-TNB  (1),  2,4,6-TNT  (1),  and  RDX  (2) 
should  be  summed  to  obtain  a  hazard  index  of  4E+00. 

Tables  7-49*  and  7-50*  present  the  multiple  pathway  potential  carcinogenic 
risks  and  noncarcinogenic  hazards  for  the  flood  gravel  and  basalt  aquifers,  respectively, 
for  the  future  residential  land  use  scenario  at  Site  47.  The  multiple  pathway  potential 
carcinogenic  risk  and  noncarcinogenic  hazard  are  2E-03  and  7E+01,  respectively,  for 
the  flood  gravel  aquifer.  For  the  basalt  aquifer,  the  multiple  pathway  potential 
carcinogenic  risk  and  noncarcinogenic  hazard  are  4E-03  and  4E+01,  respectively. 
These  results  are  unchanged  from  those  calculated  in  the  Baseline  RA  (Dames  & 
Moore,  1992a).  Groundwater  ingestion  and  crop  ingestion  (pathways  5  and  12)  appear 
to  present  the  greatest  potential  risk  and  the  greatest  potential  noncarcinogenic  hazard 
for  both  the  flood  gravel  and  basalt  aquifers. 

7.3.2*  Operable  Unit  B:  Ammunition  Demolition  Activity  Area 

7.3.2.4*  Site  15:  TNT  Sludge  Burial  and  Bum  Area.  Tables  7-75*  through  7-77* 
present  the  estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors, 
reference  doses,  potential  risks,  and  potential  hazards,  as  applicable,  for  dermal 
absorption  of  contaminants  in  soil,  incidental  soil  ingestion,  and  dust  inhalation 
(pathways  1,  2,  and  3),  respectively,  for  the  future  residential  land  use  scenario  at 
followup  fieldwork  Site  15. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  dermal 
absorption  of  contaminants  in  soil  (pathway  1)  are  7E-05  and  IE +01,  respectively. 
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TABLE  7-49' 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  47  Flood  Gravel  Aquifer-Future  Residential  Land  Use  Scenario 


Pathway  Pathway 


ho. 

Description 

Risk 

Hayarri  lnri«.« 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

7E^6 

OE+00 

2 

Incidental  Ingestion  of  Soil 

2E-05 

2E+00 

3 

Inhalation  of  Dust 

2E-07 

2E-02 

5 

Ingestion  of  Groundwater 

2E-03 

6E+01 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

2E-06 

OE+00 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

4E-06 

1E*01 

12 

Consumption  of  Crops 

3E-04 

1E+01 

Total 

2E>03  (a) 

7E+01  (a) 

"NA”  -  Pathway  not  applicable  to  or  quantified  for  site. 

*  •  Replaces  original  Table  7-49  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  Results  are  unchanged  from  those  presented  in  the  Final  Baseline  RA  (Dames  &  Moore,  1992a). 
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TABLE  7-50' 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  47  Basalt  Aquifer-Future  Residential  Land  Use  Scenario 


Pathway 

Ho. 

Pathway 

Dfiscriotlon 

Risk 

Hazard  Index 

1 

Dermal  Absorption  of  Contaminants  In  Sol! 

7E-06 

OE+00 

2 

incidental  ingestion  of  Soil 

2E-05 

2E+00 

3 

Inhalation  of  Dust 

2E-07 

2E-02 

5 

Ingestion  of  Groundwater 

3E-03 

3E+01 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

3E-06 

5E-02 

12 

Consumption  of  Crops 

5E-04 

7E+00 

Total 

4E-03  (a) 

4E+01  (a) 

"NA"  -  Pathway  not  applicable  to  or  quantified  for  site. 

•-Replaces  original  Table  7-50  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  Results  are  unchanged  from  those  presented  in  the  Final  Baseline  RA  (Dames  &  Moore,  1992a). 


TABLE  7-75’ 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Dermal  Absorption  of  Contaminants  in  Soil  at  Site  15 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake 

Slope  Factor 

Analyte 

(mg/kg/day) 

1/(mp/ka/dav> 

Risk 

135TNB 

- 

- 

246TNT 

1.79E-03 

3.0E-02 

5E-05 

HMX 

- 

- 

- 

RDX 

O.OOE+00  (a) 

1. IE-01 

OE+00 

24DNT 

2.82E-05 

6.8E-01 

2E-05 

26DNT 

2.10E-06 

6.8E-01 

IE-06 

Total 

Noncarcinogenic 

7E-05  (b) 

Intake 

Reference  Dose 

Hazard 

Analyte 

(mg/kg/day) 

fmg/kg/dav) 

Quotient 

135TNB 

1.28E-04 

5.0E-05 

3E+00 

246TNT 

4.17E-03 

5.0E-04 

8E4-00 

HMX 

4.87E-04 

5.0E-02 

IE-02 

RDX 

O.OOE+00  (a) 

3.0E-03 

OE+00 

24DNT 

6.58E-05 

2.0E-03 

3E-02 

26DNT 

4.91  E-06 

1.0E-03 

5E-03 

Total 

1E+01  (b) 

(a)  -  Because  RDX  is  not  dermally  absorbed,  the  carcinogenic  and  noncarcinogenic  intakes  are  zero. 

(b)  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  1E-04  and  a  hazard  index  of  2E+01  {Dames  &  Moore,  1992a). 
-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor 

is  not  available. 

•  -  Replaces  original  Table  7-75  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 
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TABLE  7-7S* 

Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  15 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake 

Slopa  Factor 

Analyte 

(mg/kg/dav) 

l/fmo/ko/dav) 

Risk 

Antimony 

- 

“ 

— 

Arsenic 

1.41E-05 

175E+00 

2E-05 

Barium 

- 

- 

- 

Beryllium 

7.08E-06 

4.3E+00 

3E-05 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Zinc 

135TNB 


246TNT 

1.49E-04 

3.0E-02 

4E-06 

HMX 

- 

“ 

— 

RDX 

7.51  E-05 

1.1E-01 

8E-06 

24DNT 

2.35E-06 

6.8E-01 

2E-06 

26DNT 

1.75E-07 

6.8E-01 

IE-07 

Nitiite/nitrate 

- 

- 

—  .  _ . 

Total 

7E-05  (a) 

Noncarcinogenic 

InUke 

Reference  Dose 

Hazard 

Anaivte 

(mg/kq/diY) 

{fng/kg/dav) 

Quotient 

Antimony 

3.46E-03 

4.0E-04 

9E+00 

Arsenic 

3.29E-05 

3.0E-04 

1E-01 

Barium 

8.53E-03 

7.0E-02 

1E-01 

Beryllium 

1.65E-05 

5.0E-03 

3E-03 

Cadmium 

2.98E-03 

1.0E-03 

3E-KX) 

Chromium 

7.46E-03 

S.OE-OS 

1E+00 

Cobalt 

2.86E-04 

1.0E-05 

3E+01 

Copper 

3.78E-03 

3.7E-02 

IE-01 

iron 

1.9eE-01 

Lead 

1.46E-03 

•• 

Magnesium 

2.97E-02 

*• 

Manganese 

3.16E-03 

1.0E-01 

3E-02 

Mercury 

2.70E.07 

3.0E-04 

9E-04 

Nickel 

3.73E-04 

2.0E-02 

2E-02 

Potassium 

7.32E-03 

M 

Selenium 

6.10E-06 

5.0E-03 

IE-03 

Silver 

2.47E-06 

5.0E-03 

5E-04 

Sodium 

3.15E-03 

•• 

Thallium 

7.82E.04 

8.0E-05 

1E-KJ1 

Zinc 

2.73E-02 

2.0E-01 

1E-01 

135TNB 

1.07E-05 

5.0E.05 

2E-01 

246TNT 

3.47E-04 

5.0E-04 

7E-01 

HMX 

4.05E-05 

5.0E-02 

8E-04 

RDX 

1.75E-04 

3.0E-03 

6E-02 

24DNT 

5.48E-06 

2.0E-03 

3E-03 

26DNT 

4.09E-07 

1.0E-03 

4E-04 

Nitrite/nitrate 

2.96E-04 

1.6E+00 

2E-04 

Total 

5E-^01  (a) 

.  Not  calculated  because  contaminant  it  not  considered  a  carcinogen  or  potency  factor 

it  not  avtilabte. 

-  Raferenca  dost  it  not  available. 

• .  Replaces  original  Tabla  7-76  in  the  Final  Baseline  RA;  Oamet  &  Moore,  1992a. 

(a)  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  2E-04  and  a  hazard  index  of  2E+02  {Dames  &  Moore,  1992a). 
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TABLE  7-77* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  15 
Future  Residential  Land  Use  Scenario 


Analyta 

Carcinogenic 

Intake 

(mg/kg/day) 

Slope  Factor 
1/lfng/kq/day) 

Risk 

Antimony 

Arsenic 

3.65E-09 

1.4E+01 

5E-08 

Barium 

— 

_ 

Beryllium 

1.83E-09 

8.4E+00 

2E-08 

Cadmium 

3.31  E-07 

6.3E+00 

2E-06 

Chromium 

8.27E-07 

4.2E+01 

3E-05 

Cobalt 

Copper 

Iron 

— 

Lead 

Magnesium 

Manganese 

— 

Mercury 

— 

— 

Nickel 

4.13E-08 

1.7E+00 

7E-08 

Potassium 

Selenium 

Silver 

— 

Sodium 

.M. 

Thallium 

, 

Zinc 

135TNB 

— 

246TNT 

3.85E-08 

HMX 

RDX 

1.94E-08 

24DNT 

6.08E-10 

— 

26DNT  ■ 

4.54E-11 

- 

Nitrite/nitrate 

- 

- 

Total 

Noncarcinogenic 

Intake 

Reference  Dose 

4E-05 

Hazard 

Analyte 

(mg/Kg/day) 

(mg/kg/day) 

.Quotient 

Antimony 

8.95E-07 

** 

Arsenic 

8.52E-09 

** 

** 

Barium 

2.21  E-06 

1.4E-04 

2E-02 

Beryllium 

4.27E-09 

•* 

Cadmium 

7.72E-07 

*• 

«* 

Chromium 

1.93E-06 

6.0E-07 

3E+00 

Cobalt 

7.40E-08 

2.86E-04 

3E-04 

Copper 

9.78E-07 

•• 

** 

Iron 

5.12E-05 

** 

Lead 

3.79E-07 

** 

** 

Magnesium 

7.70E-06 

«• 

** 

Manganese 

8.19E-07 

1.0E-04 

8E-03 

Mercury 

6.99E-11 

9.0E-05 

8E-07 

Nickel 

9.64E-08 

** 

** 

Potassium 

1.89E-06 

«* 

** 

Selenium 

1.58E-09 

*• 

•* 

Silver 

6.39E-10 

** 

M 

Sodium 

8.14E-07 

** 

** 

Thallium 

2.02E-07 

*• 

** 

Zinc 

7.07E-06 

** 

135TNB 

2.77E-09 

** 

** 

246TNT 

8.99E-08 

** 

•* 

HMX 

1.05E-08 

** 

** 

RDX 

4.54E-08 

•* 

•* 

24DNT 

1.42E-09 

•• 

** 

26DNT 

1.06E>10 

** 

** 

Nitrite/nitrate 

7.66E-08 

** 

** 

■Total _  3E.f00  (a) 

,  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

-  Reference  dose  is  not  available. 

•-  Replaces  original  Table  7-77  in  the  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  IE-04  and  a  hazard  index  of  lE+01  (Dames  &  Moore,  1992a). 


A-RA 

7-56 


These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (lE-04  and 
2E+01,  respectively  (Dames  &  Moore,  1992a)).  The  potential  carcinogenic  risk  of 
7E-05  is  due  mainly  to  the  presence  of  2,4,6-TNT  and  2,4-DNT.  2,4-DNT  was  not 
detected  at  Site  15  prior  to  the  followup  fieldwork.  The  potential  noncarcinogenic 
hazard  of  lE+01  is  due  mainly  to  the  presence  of  1,3,5-TNB  and  2,4,6-TNT. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inadvertent 
ingestion  of  contaminated  soil  (pathway  2)  are  7E-05  and  5E+01,  respectively.  These 
results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (2E-04  and  2E+02, 
respectively  (Dames  &  Moore,  1992a)).  The  potential  carcinogenic  risk  of  7E-05  is 
due  mainly  to  the  presence  of  arsenic,  beryllium,  and  RDX.  The  potential 
noncarcinogenic  hazard  of  5E+01  is  due  mainly  to  the  presence  of  thallium,  cobalt, 
chromium,  cadmium,  and  antimony. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inhalation 
of  contaminated  soil  as  airborne  dust  (pathway  3)  are  4E-05  and  3,  respectively,  which 
are  due  mainly  to  the  presence  of  chromium  in  Site  15  soil.  These  results  are  slightly 
lower  than  those  calculated  in  the  Baseline  RA  (lE-04  and  IE +01,  respectively 
(Dames  &  Moore,  1992a)).  Because  the  hazard  quotient  for  chromium  is  the  primary 
contributor  to  the  hazard  index,  the  segregation  of  chemicals  by  target  organ  effects 
is  not  investigated. 

Tables  7-78“Which  presents  the  carcinogenic  intakes,  noncarcinogenic  intakes, 
potency  factors,  reference  doses,  potential  risks,  and  potential  hazards,  as  applicable, 
for  groundwater  ingestion  (pathway  5)  for  the  future  residential  land  use  scenario  at 
Site  55  and  followup  fieldwork  Site  15“is  not  included  in  this  addendum,  because  no 
additional  groundwater  sampling  was  conducted  at  these  sites  during  the  followup 
fieldwork. 

Table  7-79*  presents  the  estimated  carcinogenic  intakes,  noncarcinogenic 
intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential  hazards,  as 
applicable,  for  consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown 
in  contaminated  soil  (pathway  12)  for  the  future  residential  land  use  scenario  at 
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TABLE  7-79* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  15 
Future  Residential  Land  Use  Scenario 


Anafytft 

Carcinogenic 

Intake 

(mg/kg/day) 

Slop*  Factor 
l/lmq/kg/day) 

Riek  (a) 

Antimony 

— 

Arsenic 

1.69E-05 

1.75E+00 

3E-05 

Barium 

Beryllium 

2.12E-06 

4.30E+00 

9E-06 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

— 

- 

Nickel 

... 

mm 

Potassium 

mm 

Selenium 

mm 

Silver 

- 

Sodium 

_ 

Thallium 

Zinc 

mm 

135TNB 

246TNT 

1.21E-01 

3.00E-02 

4E-<03 

HMX 

RDX 

2.74E-01 

1.10E-01 

3E-02 

24DNT 

1.96E-03 

6.80E-01 

IE-03 

26DNT 

1.65E-04 

6.80E-01 

1E-04 

NHrite/nitrate 

- 

Total 

Noncarcinogenic 

Intake 

Reference  Dose 

- 3E52(b) 

Hazard 

Analyte 

fmo/kq/day) 

(mg/kg/dey) 

Quotient 

Antimony 

XX 

4.0E-04 

XX 

Arsenic 

3.95E-05 

3.0E>04 

1E-01 

Barium 

XX 

7.0E-02 

XX 

Beryllium 

4.95E-06 

5.0E-03 

1E-^3 

Cadmium 

5.37E-02 

1.0E-03 

5E+01 

Chromium 

2.24E-03 

5.0E-03 

4E-01 

Cobalt 

XX 

1.0E-05 

XX 

Copper 

XX 

3.7E-02 

XX 

Iron 

XX 

«• 

XX 

Lead 

2.20E-03 

•• 

Magnesium 

XX 

•• 

XX 

Manganese 

XX 

1.0E-01 

XX 

Mercury 

7.30E-06 

3.0E-04 

2E-02 

Nickel 

5.59E-03 

2.0E-02 

3E-01 

Potassium 

XX 

•• 

XX 

Selenium 

XX 

5.0E^3 

XX 

Silver 

XX 

8.0E-03 

XX 

Sodium 

XX 

•• 

XX 

Thallium 

XX 

8.0E^5 

XX 

Zinc 

XX 

2.0E-01 

XX 

135TNB 

2.59E-02 

5.0E-05 

5E+02 

246TNT 

2.82E-01 

5.0E-04 

6E+02 

HMX 

3.33E-01 

5.0E-02 

7E+00 

RDX 

6.40E-01 

3.0E-03 

2E+02 

24DNT 

4.56E-03 

2.0E-03 

2E+00 

260NT 

3.84E-04 

1.0E-03 

4E-01 

Nitrfte/nitrate 

XX 

1.6E^ 

XX 

Total 

1E+03  (b) 

(a)  -  Since  chemical  intakes  for  this  pathway  am  expected  to  be  high,  the  one-hit  equatksn  is  used  to  estimate  carcinogenic 
risks  instead  of  the  linear  low-dose  cancer  risk  equation. 

(b)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  8E-02  and  a  hazard  index  of  2E+03  (Dames  &  Moore,  1992a). 

-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  avaSabie. 

*xx”  -  Quantitative  information  on  uptake  factors  not  available. 

-  Reference  dose  is  not  available. 

•  -  Replaces  original  Table  7-79  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 
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Site  15.  The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for 
pathway  12  are  3E-02  and  IE +03,  respectively.  Because  potential  carcinogenic  risks 
for  this  pathway  are  high  (i.e.,  greater  than  lE-02)  using  the  low-dose  cancer  risk 
equation,  the  one-hit  equation  (see  Section  7.1  of  the  Baseline  RA)  is  used  to  estimate 
carcinogenic  risks.  These  results  are  slightly  lower  than  those  calculated  in  the 
Baseline  RA  (8E-02  and  2E+03,  respectively  (Dames  &  Moore,  1992a)).  The 
potential  carcinogenic  risk  of  3E-02  is  due  mainly  to  the  presence  of  2,4-DNT  and  2,6- 
DNT  in  soil.  Neither  of  these  contaminants  was  detected  until  the  followup  fieldwork 
was  performed.  RDX  was  the  primary  contributor  to  risks  calculated  in  the  Baseline 
RA  (Dames  &  Moore,  1992a).  The  potential  noncarcinogenic  hazard  of  IE +03  is  due 
mainly  to  the  presence  of  cadmium,  2,4,6-TNT,  1,3,5-TNB,  RDX,  HMX,  and  2,4-DNT 
in  soil.  2,4-DNT  was  not  detected  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

Table  7-80*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  15,  which 
are  3E-02  and  IE +03,  respectively.  These  results  are  slightly  lower  than  those 
calculated  in  the  Baseline  RA  (8E-02  and  2E+03,  respectively  (Dames  &  Moore, 
1992a)).  The  crop  ingestion  pathway  appears  to  present  the  greatest  potential  risk  and 
hazard. 

Table  7-81*  presents  the  estimated  carcinogenic  intakes,  noncarcinogenic 
intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential  hazards,  as 
applicable,  for  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3)  for  the 
future  military  (tank  training)  land  use  scenario  at  Site  15.  The  total  potential 
carcinogenic  risk  and  noncarcinogenic  hazard  are  7E-05  and  6E+01,  respectively, 
which  are  mainly  the  result  of  the  presence  of  chromium  in  Site  15  soil.  These  results 
are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (3E-04  and  2E+02, 
respectively). 

7.3.2.6*  Site  17:  Aboveground  Open  Detonation  Area.  Tables  7-89*  through  7-92* 
present  the  estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors, 
reference  doses,  potential  risks,  and  potential  hazards,  as  applicable,  for  dermal 
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TABLE  7-80* 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Nonearcinogenic  Hazards 
at  Site  15  -Future  Residential  Land  Use  Scenario 


Pathway 

tbL 

Pathway 

PwcriptiQn 

Bisk 

Hanrri  li«te« 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

7E-05 

1E+01 

2 

Incidental  Ingestion  of  Soil 

7E-05 

5E+01 

3 

inhalation  of  Oust 

4E-05 

3E+00 

5 

Ingestion  of  Groundwater 

3E-04 

2E+00 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

3E^2 

1E+03 

Total 

3E-02  (a) 

1E+03  (a) 

(a)  •  Final  Basefina  RA  results  were  a  total  multiple  pathway  carcinogenic  risk  and  a  hazard  index  of  8E-02  and  2E^3,  respectively. 
’Wr  -  Pathway  not  applicable  to  or  quantified  for  site. 

*  -  Replaces  original  Table  7-80  in  the  Final  Baseline  RA;  Oames  &  Moore,  1992a. 
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TABLE  7-81 


Analyte 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Zinc 

135TNB 

246TNT 

HMX 

RDX 

24DNT 

26DNT 

Nitrite/nltrate 

Total 


Analyte 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Zinc 

135TNB 

246TNT 

HMX 

RDX 

24DNT 

26DNT 

Nitrtte/nitrate 

Total 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  15 
Future  Military  Land  Use  Scenario 


Carcinogenic 

intake 

Slope  Factor 

(mg/kg/day) 

1/(mg/Kg/day) 

Risk 

7.26E-09 

1.4E+01 

IE-07 

3.64E-09 

8.4E+00 

3E-08 

6.59E-07 

6.3E+00 

4E-06 

1.65E-06 

4.2E+01 

7E-05 

8.22E-08 

1.7E+00 

IE-07 

7.67E-08 

- 

- 

3.87E-08 

- 

- 

1.21E-09 

— 

9.03E-11 

7E-05  1 

Noncarcinogenic 

Intak* 

Raferanee  Ooae 

Hazard 

(fiu^ko/dav) 

<mg/k9/dav> 

Quotient 

1.78E-05 

1.70E-07 

** 

** 

4.39E-05 

1.4E-04 

3E-01 

8.50E-08 

** 

1.54E-05 

3.84E-05 

6.0E-07 

6E+01 

1.47E-06 

2.86E-04 

5E-03 

1.95E-05 

** 

1.02E-03 

•* 

7.54E-06 

•* 

** 

1.53E-04 

** 

** 

1.63E-06 

1.0E-04 

2E-01 

1.39E-09 

9.0E-05 

2E-05 

1.92E-06 

*« 

** 

377E-05 

** 

3.14E-08 

** 

1.27E-08 

** 

** 

1.62E.05 

*« 

4.03E-06 

** 

** 

1.41  E-04 

** 

5.51  E-08 

** 

1.79E-06 

•* 

2.09E-07 

** 

** 

9.03E-07 

•« 

2.82E-08 

*« 

2.1  IE-09 

** 

** 

1.52E-06 

*• 

** 

6E+01  (a) 


.  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

***^  -  Reference  dose  is  not  available. 

*  -  Replaces  original  Table  7-81  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  3E-04  and  a  hazard  index  of  2E+02  (Dames  &  Moore,  1992a). 
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TABLE  7-89' 


Potential  Carcinogenic  Risks  and  Noncarcinogen ic  Hazards 
Due  to  Dermal  Absorption  of  Contaminants  in  Soil  at  Site  17 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake 

Slope  Factor 

Analyte 

(mg/kg/day) 

l/img/hg/day) 

Risk 

246TNT 

3.04E-05 

3.0E-02 

9E-07 

HMX 

RDX 

O.OOE+00  (a) 

1.  IE-01 

OE+00 

Total 

9E-07  (b) 

Noncarcinogenic 

Intake 

Reference  Dose 

Hazard 

Analyte 

Img/kg/day) 

(ma/Kg/day) 

Quotient 

246TNT 

7.10E-05 

5.0E-04 

IE-01 

HMX 

4,56E-05 

5.0E-02 

9E-04 

RDX 

O.OOE+00  (a) 

3.0E-03 

OE+00 

Total 

1E-01  (b) 

(a)  •  Because  RDX  is  not  dermally  absorbed,  the  carcinogenic  and  noncardnogenic  intakes  are  zero. 

(b)  -  Final  Baseline  RA  results  were  a  total  potential  cardnogenic  risk  of  2E-06  and  a  hazard  index  of  3E-01  (Dames  &  Moore,  1992a), 
-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor 

is  not  available. 

•  -  Replaces  original  Table  7-89  In  the  Final  Baseline  RA;  Dames  &  Moore,  1992a, 
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TABLE  7-90’ 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  17 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

Intake 

(mg/kg/dav) 

Slope  Factor 
1/(mg/kg/day.) 

Bisk 

Antimony 

— 

Beryllium 

3.13E-06 

4.3E+00 

IE-05 

Cadmium 

- 

— 

Cobalt 

- 

— 

Copper 

— 

■“ 

Iron 

- 

— 

Lead 

- 

— 

Mercury 

- 

— 

Nickel 

- 

- 

Silver 

- 

— 

Zinc 

- 

- 

246TNT 

2.54E-06 

3,0E-02 

8E-08 

HMX 

- 

- 

— 

RDX 

1.04E>05 

1.1E-01 

IE-06 

Total 

Noncarcinogenic 

Intake 

Reference  Dose 

1E-05  (a) 

Hazard 

Analyte 

(mg/ko/dav) 

(mg/kg/dav) 

QuotieDt 

Antimony 

1.67E-04 

4.0E--04 

4E-01 

Beryllium 

7.31  E-06 

5.0E.03 

IE-03 

Cadmium 

1.14E-05 

1.0E-03 

IE-02 

Cobalt 

5.77E-05 

1.0E-05 

6E+00 

Copper 

6.10E-04 

3.7E-02 

2E-02 

Iron 

1.63E-01 

** 

** 

Lead 

3.06E-03 

** 

** 

Mercury 

1.94E-07 

3.0E-04 

6E-04 

Nickel 

6.43E-05 

2.0E-02 

3E-03 

Silver 

3.14E-07 

5.0E-03 

6E-05 

Zinc 

3.36E-04 

2.0E-01 

2E-03 

246TNT 

5.92E-06 

5.0E-04 

1E-02 

HMX 

3.80E-06 

5.0E-02 

8E-05 

RDX 

2.44E-06 

3.0E-03 

8E-03 

Total 

6E+00  (a) 

-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor 
is  not  available. 

.  Reference  dose  Is  not  available. 

•  .  Replaces  original  Table  7-90  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  2E-05  and  a  hazard  index  of  1E+01  (Dames  &  Moore,  1992a). 
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TABLE  7-91 


Analyte 

Antimony 

Beryllium 

Cadmium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

246TNT 

HMX 

RDX 

Total 


Analyte 

Antimony 

Beryllium 

Cadmium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

246TNT 

HMX 

RDX 

Total 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  17 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake  Slope  Factor 

(mg/kfl/day)  Irttnsi/lcfl/day)  Risk 


5.02E-10  8.4E+00  4E-09 

7-83E-10  6.3E+00  5E-09 


4.42E-09 


1.7E+00  8E-09 


4.06E-10 

1.67E-09 


Noncarcinogenic 
Intake 
(mo/kQ/day) 
2.68E<08 
1.17E-09 
1.83E-09 
9.25E>09 
9.78E-08 
2.61  E-05 
4.90E-07 
3.10E-11 
1.03E-08 
5.04E-11 
5.38E-08 
9.48E-10 
6.09E-10 
3.91  E-09 


Reference  Dose 

(mg/kg/day) 


2.86E-04 


9.00E-05 


2E-08  (a) 


Hazard 

Quotient 


3E.05 


3E-07 


3E-05  (a) 


-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

"***  -  Reference  dose  is  not  available. 

*  -  Replaces  original  Table  7-91  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  cardnogenic  risk  of  3E-08  and  a  hazard  index  of  3E-05  (Dames  &  Moore,  1992a). 
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TABLE  7-92“ 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  17 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

intake 

Slope  Factor 

Analyte 

(mg/kg/riayl 

1/(mg/kg/day) 

Risk 

Antimony 

- 

— 

Beryllium 

9.39E-07 

4.3E+00 

4E-06 

Cadmium 

~ 

— 

Cobalt 

- 

- 

— 

Copper 

- 

— 

— 

Iron 

— 

— 

Lead 

- 

— 

Mercury 

- 

“ 

— 

Nickel 

- 

Silver 

- 

- 

Zinc 

- 

- 

246TNT 

2.06E-03 

3.0E-02 

6E-05 

HMX 

- 

- 

— 

RDX 

3.81  E-02 

1.  IE-01 

4E-03 

Total 

Noncarcinogenic 

4E-03  (a) 

Intake 

Reference  Dose 

Hazard 

Analyte 

(mg/kg/dayj 

(mg/kg/day) 

Quotient 

Antimony 

XX 

4.0E-04 

XX 

Beryllium 

2.19E-06 

5.0E-03 

4E-04 

Cadmium 

2.05E-04 

1.0E-03 

2E-01 

Cobalt 

XX 

1.0E-05 

XX 

Copper 

XX 

3.7E-02 

XX 

Iron 

XX 

** 

XX 

Lead 

4.59E-03 

** 

** 

Mercury 

5.23E-06 

3.00E-04 

2E-02 

Nickel 

9.64E-04 

2.0E-02 

5E-02 

Silver 

XX 

5.0E-03 

XX 

Zinc 

XX 

2,0E-01 

XX 

246TNT 

4.d0E-03 

5.0E-04 

1E+01 

HMX 

3.12E-02 

5.0E-02 

6E-01 

RDX 

Total 

8.89E-02 

3.0E-03 

3E+01 

4E+01  (a) 

-  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

"XX"  -  Quantitative  information  on  uptake  factors  not  available. 

”•*** .  Reference  dose  Is  not  available. 

*  -  Replaces  original  Table  6-96  In  the  Final  Baseline  RAi  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  8E-03  and  a  hazard  index  of  4E+01  {Dames  &  Moore,  1992a). 
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absorption  of  contaminants  in  soil,  incidental  soil  ingestion,  dust  inhalation,  and  crop 
ingestion  (pathways  1,  2,  3,  and  12),  respectively,  for  the  future  residential  land  use 
scenario  at  followup  fieldwork  Site  17. 

The  total  potential  carcinogenic  risk  and  noncardnogenic  hazard  for  dermal 
absorption  of  contaminants  in  soil  (pathway  1)  are  9E-07  and  lE-01,  respectively. 
These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (2E-06  and 
3E-01,  respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA,  the  potential 
carcinogenic  risk  of  9E-07  is  due  to  the  presence  of  2,4,6-TNT  in  site  soil. 

The  total  potential  carcinogenic  risk  and  noncardnogenic  hazard  for  inadvertent 
ingestion  of  contaminated  soil  (pathway  2)  are  lE-05  and  6,  respectively.  These 
results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (2E-05  and  1E+ 01, 
respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA  the  potential 
carcinogenic  risk  of  lE-05  is  due  mainly  to  the  presence  of  beryllium.  It  should  be 
noted  that  the  background  concentration  of  beryllium  (1.86  mg/kg)  results  in  a 
potential  risk  of  lE-05  for  the  soil  ingestion  pathway  (see  Appendix  B  in  the  Baseline 
RA);  therefore,  the  potential  cardnogenic  risk  is  a  result  of  naturally  occurring 
background  levels  of  beryllium.  As  in  the  Baseline  RA  the  potential  noncardnogenic 
hazard  of  6  is  due  mainly  to  the  presence  of  cobalt  in  Site  17  soil.  The  background 
concentration  of  cobalt  (15  mg/kg)  results  in  a  potential  hazard  quotient  of  5  for  the 
soil  ingestion  pathway  (see  Appendix  B  in  the  Baseline  RA);  therefore,  most  of  the 
potential  hazard  is  a  result  of  naturally  occurring  background  levels  of  cobalt. 

The  total  potential  carcinogenic  risk  and  noncardnogenic  hazard  for  inhalation 
of  contaminated  soil  as  airborne  dust  (pathway  3)  are  2E-08  and  3E-05,  respectively. 
These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (3E-08  and 
5E-05,  respectively  (Dames  &  Moore,  1992a)). 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for 
consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown  in 
contaminated  soil  (pathway  12)  are  4E-03  and  4E+01,  respectively.  These  results  are 
slightly  lower  than  those  calculated  in  the  Baseline  RA  (8E-03  and  7E+01, 
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respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA,  the  potential 
carcinogenic  risk  of  4E-03  is  due  mainly  to  the  presence  of  RDX.  As  in  the  Baseline 
RA,  the  potential  noncarcinogenic  hazard  of  4E+01  is  due  mainly  to  the  presence  of 
2,4,6-TNT  and  RDX. 

Table  7-93*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  17,  which 
are  4E-03  and  5E+01,  respectively.  These  results  are  slightly  lower  than  those 
calculated  in  the  Baseline  RA  (8E-03  and  8E+01,  respectively  (Dames  &  Moore, 
1992a)).  The  crop  ingestion  pathway  appears  to  present  the  greatest  potential  risk, 
while  the  soil  and  crop  ingestion  pathways  appear  to  present  the  greatest  potential 
hazard. 

Table  7-94*  presents  the  estimated  carcinogenic  intakes,  noncarcinogenic 
intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential  hazards,  as 
applicable,  for  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3)  for  the 
future  military  (tank  training)  land  use  scenario  at  Site  17.  The  total  potential 
carcinogenic  risk  and  noncarcinogenic  hazard  for  pathway  3  are  3E-08  and  5E-04, 
respectively.  These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA 
(4E-08  and  7E-04,  respectively  (Dames  &  Moore,  1992a)). 

132.1*  Site  18:  Dunnage  Pits.  Tables  7-95*  and  7-96*  present  the  estimated 
carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference  doses, 
potential  risks,  and  potential  hazards,  as  applicable,  for  incidental  soil  ingestion  and 
dust  inhalation  (pathways  2  and  3),  respectively,  for  the  future  residential  land  use 
scenario  at  followup  fieldwork  Site  18. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inadvertent 
ingestion  of  contaminated  soil  (pathway  2)  are  lE-05  and  3E-01,  respectively.  These 
results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (2E-05  and  4E-01, 
respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA,  the  potential 
carcinogenic  risk  of  lE-05  is  due  to  the  presence  of  arsenic.  It  should  be  noted  that 
the  background  concentration  of  arsenic  (5.24  mg/kg)  results  in  a  potential  risk  of 
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TABLE  7-93’ 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  17  -Future  Residential  Land  Use  Scenario 


Pathway 

Pathway 

No. 

Description 

Risk 

Hayarri 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

9E-07 

1E-01 

2 

incidental  Ingestion  of  Soil 

IE-05 

6E+00 

3 

Inhalation  of  Dust 

2E-08 

3E-05 

5 

Ingestion  of  Groundwater 

NA 

NA 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

4E-03 

4E+01 

Total 

4E-03  (a) 

5E+01  (a) 

”NA"  •  Pathway  not  applicable  to  or  quantified  for  site. 

*  -  Replaces  original  Table  7-93  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  •  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  8E-03  and  a  hazard  Index  of  SE^t-OI  (Dames 
&  Moore,  1992a). 
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TABLE  7-94* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  17 
Future  Military  Land  Use  Scenario 


Analyte 

Antimony 

Beryllium 

Cadmium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

246TNT 

HMX 

RDX 

Total 


Analyte 

Antimony 

Beryllium 

Cadmium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

2Snc 

246TNT 

HMX 

RDX 


Carcinogenic 

Intake 

Slope  Factor 

(mg/kq/day) 

l/Ong/Wday) 

Bisk 

7.75E-10 

8.4E+00 

7E-09 

1.21  E-09 

6.3E+00 

8E-09 

6.82E-09 

1.7E*K)0 

IE-08 

6.28E-10 

- 

- 

2.58E-09 

— 

3E-08 

Noncarcinogenic 

Intake 

Reference  Dose 

Hazard 

(mg/Kg/day) 

(mg/Kg/day) 

Quotient 

4.13E.07 

«• 

** 

1.81E-08 

*« 

•• 

2.82E-08 

•ar 

M 

1.43E-07 

2.86E-04 

5E-04 

1.51E-06 

M 

•* 

4.03E-04 

** 

7.57E-06 

** 

•* 

4.79E-10 

9.0E-05 

5E-06 

1.59E-07 

*• 

** 

7.78E-10 

•• 

M 

8.31  E-07 

** 

1.46E-08 

•* 

** 

9.40E-09 

•« 

** 

6.03E-08 

Mr 

Total 


5E-04  (a) 


•_- .  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  Is  not  available. 

-  Reference  dose  Is  not  available. 

•  -  Replaces  original  Table  7-94  (n  the  Final  BaseHne  RA;  Dames  4  Moore.  1992a. 

(a)  -  Final  Basefine  RA  results  were  a  total  potential  carcinogenic  risk  of  4E-08  and  a  hazard  index  of  7E-04  (Dames  &  Moore.  1992a). 
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TABLE  7-95 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  18 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake 

Slope  Factor 

Analyte 

(mq/kg/day) 

l/fmq/kg/day) 

Risk 

Aluminum 

Arsenic 

7.55E-06 

1.75E+00 

1E-05 

Barium 

- 

Chromium 

Copper 

Lead 

Manganese 

Nickel 

Silver 

Sodium 

— 

Zinc 

_ 

1,1,1-Trichloroethane 

DLn-butyl  phthalate 

Phenanthrene 

— 

DDE 

9.39E-09 

3.40E-01 

3E-09 

DDT 

Total 

1.10E-08 

3.40E-01 

4E-09 
IE-05  (a) 

Noncarcinogenic 

Intake 

Reference  Dose 

Hazard 

Analyte 

(mg/Kg/day) 

(mg/Kg/day) 

Quotient 

Aluminum 

6.61E-02 

1.0E+00 

7E-02 

Arsenic 

1.76E-05 

3.0E-04 

6E-02 

Barium 

1.13E-03 

7.0E-02 

2E-02 

Chromium 

1.64E-04 

5.0E-03 

3E-02 

Copper 

2.36E-04 

3.7E-02 

6E-03 

Lead 

9.13E-04 

•• 

Manganese 

3.82E-03 

1.0E-01 

4E-02 

Nickel 

7.27E-04 

2.0E-02 

4E-02 

Silver 

3.69E.06 

5.0E-03 

7E-04 

Sodium 

6.42E-03 

** 

** 

Zinc 

3.57E-03 

2.0E-01 

2E-02 

1,1,1-Trichloroethane 

2.56E-08 

9.0E-02 

3E-07 

Dl-n-butyl  phthalate 

5.37E-07 

1.0E-01 

5E.06 

Phenanthrene 

1.72E-07 

DDE 

2.19E-08 

** 

** 

DDT 

2.56E-08 

5.00E-04 

5E-06 

Total 

3E-01  (a) 

•  Not  calculated  because  contaminant  is  not  considered  a  cardnogen  or  potency  factor 
is  not  available. 

-  Reference  dose  Is  not  available. 

*  -  Replaces  original  Table  7-95  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  2E-05  and  a  hazard  index  of  4E-01  (Dames  &  Moore,  1 992a). 
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TABLE  7-96* 


Analyte 

Potential  Carcinogenic  Risks  and  Noncarclnogenlc  Hazards 
Due  to  Inhalation  of  Dust  at  Site  18 

Future  Residential  Land  Use  Scenario 

Carcinogenic 

Intake  Slope  Factor 

(mg/kp/dffin  j/ftng/Kg/day) 

Bisk 

AJuminum 

- 

— 

** 

Arsenic 

2.99E-09 

1.4E+01 

4E-08 

Barium 

- 

— 

Chromium 

2.80E-08 

4.2E+01 

IE-06 

Copper 

— 

— 

Lead 

— 

Manganese 

- 

Nickel 

1.24E-07 

1.7E+00 

2E-07 

Silver 

Sodium 

— 

“ 

Zinc 

- 

1.1,1-Trichloroethane 

- 

— 

Di-n-butyl  phthalate 

- 

Phenanthrene 

- 

— 

DDE 

DDT 

Total 

3.73E-12 

- 

4.35E.12 

Noncardnogenic 

Intake 

3.4E-01 

1E-12 

Reference  Dose 

IE-06  1 

Hazard 

Analyte 

(mg/kg/dav) 

(mg/Ko/day) 

Quotient 

Aluminum 

2.62E-05 

«* 

Arsenic 

6.99E-09 

«• 

Barium 

4.48E-07 

1.4E-04 

3E-03 

Chromium 

6.52E-08 

6.0E-07 

IE-01 

Copper 

9.38E-08 

•* 

** 

Lead 

3.62E-07 

** 

2E-02 

Manganese 

1.52E-06 

1.0E-04 

Nickel 

2.88E-07 

e* 

Silver 

1.46E-09 

•• 

Sodium 

2.55E-06 

Mr 

Zinc 

1.42E-06 

M 

1 ,1 .1-Trichloroethane 

1.01E-11 

3.0E-01 

3E-11 

Di-n-butyl  phthalate 

2.13E-10 

M 

Phenanthrene 

6.81  E-11 

M 

DDE 

8.70E-12 

M 

DDT 

Total 

1,01  E-11 

Mr 

IE-01 

.  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  Is  not  available. 

.  Reference  dose  is  not  avaBable. 

•  -  Replaces  original  Table  7-97  In  the  Final  Baseline  RA;  Danies  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  3E-06  and  a  hazard  Index  of  2E-01  (Dames  &  Moore,  1992a). 
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lE-05  for  the  soil  ingestion  pathway  (see  Appendix  B  in  the  Baseline  RA);  therefore, 
the  potential  carcinogenic  risk  appears  to  be  a  result  of  naturally  occurring 
background  levels  of  arsenic. 

The  total  potential  carcinogenic  risk  and  noncardnogenic  hazard  for  inhalation 
of  contaminated  soil  as  airborne  dust  (pathway  3)  are  lE-06  and  lE-01,  respectively. 
These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (3E-06  and 
2E-01,  respectively  (Dames  &  Moore,  1992a)).  The  potential  cardnogenic  risk  of 
lE-06  is  due  mainly  to  the  presence  of  chromium.  In  the  Baseline  RA,  nickel  also 
contributed  to  the  potential  cardnogenic  risk. 

Table  7-97~which  presents  the  cardnogenic  intakes,  noncardnogenic  intakes, 
potency  factors,  reference  doses,  potential  risks,  and  potential  hazards,  as  applicable, 
for  groundwater  ingestion  (pathway  5)  for  the  future  residential  land  use  scenario  at 
Site  IS—is  not  included  in  this  addendum,  because  no  additional  groundwater  sampling 
was  conducted  at  this  site  during  followup  fieldwork. 

Table  7-98*  presents  the  estimated  carcinogenic  intakes,  noncarcinogenic 
intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential  hazards,  as 
applicable,  for  consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown 
in  contaminated  soil  (pathway  12)  for  the  future  residential  land  use  scenario  at 
Site  18.  The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for 
pathway  12  are  2E'05  and  6E-01,  respectively.  These  results  are  equal  to  or  slightly 
lower  than  those  calculated  in  the  Baseline  RA  (2E-05  and  IE +00,  respectively 
(Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA,  the  potential  carcinogenic  risk  of 
2E-05  is  due  to  the  presence  of  arsenic  in  site  soil.  As  discussed  above,  the  potential 
carcinogenic  risk  appears  to  be  a  result  of  naturally  occurring  background  levels  of 
arsenic. 

Table  7-99*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  18,  which 
are  8E-04  and  5,  respectively.  These  results  are  equal  to  or  slightly  lower  than  those 
calculated  in  the  Baseline  RA  (8E-04  and  6E+00,  respectively  (Dames  &  Moore, 


A-RA 

7-72 


TABLE  7-98* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  18 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake 

Slope  Factor 

Analyte 

(mg/te/day) 

1/(tnQ/lc(i/<tev) 

Aluminum 

- 

Arsenic 

9.13E-06 

1.75E+00 

Barium 

- 

•• 

Chromium 

— 

mm 

Lead 

- 

Manganese 

— 

Nickel 

— 

Silver 

— 

Sodium 

- 

Vanadium 

— 

Zinc 

— 

1,1.1-Trichloroethane 

- 

Di-n-butyl  phthalate 

- 

Phenanthrene 

- 

DDE 

5.61  E-08 

3.4E-01 

DDT 

2.68E-08 

3.4E-01 

Btek 

2E-05 


2E-08 

9E-09 


Total 


2E-05  (a) 


Analyte 

Noncarcinogenic 

Intake 

(mg/Kg/day) 

Aluminum 

XX 

Arsenic 

2.13E-05 

Barium 

XX 

Chromium 

4.93E-05 

Copper 

XX 

Lead 

1.37E-03 

Manganese 

XX 

Nickel 

1.09E-02 

Silver 

XX 

Sodium 

XX 

Vanadium 

XX 

Zinc 

XX 

1 .1  ,l.Trichloroethane 

1.08E-05 

Duvbutyl  phthalate 

3.62E-06 

Phenanthrene 

5.27E-06 

DDE 

1.31E-07 

DDT 

6.26E-08 

Total 

Reference  Dose 

Hazard 

(mg/Kg/daad 

Quotient 

1.0E+00 

XX 

3.0E-04 

7E-02 

7.0E-02 

XX 

5.0E-03 

IE-02 

3.7E-02 

XX 

•• 

•* 

1.0E-01 

XX 

2.0E-02 

5E-01 

5.0E-03 

XX 

•• 

XX 

7.0E-03 

XX 

2.0E-01 

XX 

9.0E-02 

IE-04 

1.0E-01 

4E-05 

** 

** 

•* 

•« 

5.0E-04  1E-04 


6E-01  (a) 


*-■  -  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

"xx"  -  Quantitative  hfonnaUon  on  uptake  factors  not  available. 

-  Reference  dose  Is  not  available. 

•  -  Replaces  original  Table  7-98  In  the  Final  BaseRne  RA;  Dames  &  Moore.  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  2E-05  and  a  hazard  Index  of  1E+00  (Dames  4  Moore.  1992a). 
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TABLE  7-99* 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  18  -Future  Residential  Land  Use  Scenario 


Pathway  Pathway 


Daacriptlon 

Rtek 

Hazard  Irriw 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

NA 

NA 

2 

Incidental  Ingestion  of  Soil 

IE-05 

3E-01 

3 

Inhalation  of  Dust 

IE-06 

IE-01 

5 

Ingestion  of  Groundwater 

8E-04 

4E+00 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showenng 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

2E-05 

6E-01 

Total 

8E-04 

(a)  5E+00 

"NA”  >  Pathway  not  appicable  to  or  quantVtod  for  site. 

*  -  Replaces  orlginat  Table  7>99  In  the  Final  Baselne  RA;  Dames  &  Moore,  1992a. 

(a)  •  Final  Baseline  RA  resuls  were  a  total  potential  carcinogenic  risk  of  8E-04  and  a  hazard  Index  of  5E<KX)  (Dames  &  Moore,  1992a). 


A-RA 

7-74 


1992a)).  The  groundwater  ingestion  pathway  appears  to  present  the  greatest  potential 
risk  and  hazard. 

Table  7-100*  presents  the  estimated  carcinogenic  intakes,  noncarcinogenic 
intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential  hazards,  as 
applicable,  for  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3)  for  the 
future  military  (tank  training)  land  use  scenario  at  Site  18.  The  total  potential 
carcinogenic  risk  and  noncarcinogenic  hazard  for  the  dust  inhalation  pathway  are 
3E-06  and  3,  respectively,  which  are  due  mainly  to  the  presence  of  chromium  in  site 
soil.  These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (6E-06 
and  5,  respectively  (Dames  &  Moore,  1992a)). 

7,32.8*  Site  19:  Onen  Burning  Trenches /Pads.  Tables  7-101*  through  7-103* 
present  the  estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors, 
reference  doses,  potential  risks,  and  potential  hazards,  as  applicable,  for  dermal 
absorption  of  contaminants  in  soil,  incidental  soil  ingestion,  and  dust  inhalation 
(pathways,  1,  2,  and  3),  respectively,  for  the  future  residential  land  use  scenario  at 
followup  fieldwork  Site  19. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  dermal 
absorption  of  contaminants  in  soil  (pathway  1)  are  6E-03  and  9E + 02,  respectively,  due 
to  the  presence  of  2,4,6-TNT.  These  results  are  slightly  lower  than  those  calculated 
in  the  Baseline  RA  (2E-02  and  3E+03,  respectively  (Dames  &  Moore,  1992a)). 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inadvertent 
ingestion  of  contaminated  soil  (pathway  2)  are  7E-04  and  9E+01,  respectively.  These 
results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (2E-03  and  3E+ 02, 
respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA,  the  potential 
carcinogenic  risk  of  7E-04  is  due  to  the  presence  of  arsenic  and  2,4,6-TNT.  As  in  the 
Baseline  RA,  the  potential  noncarcinogenic  hazard  of  9E+01  is  due  mainly  to  the 
presence  of  2,4,6-TNT,  1,3,5-TNB,  zinc,  antimony,  and  copper  in  site  soil. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inhalation 
of  contaminated  soil  as  airborne  dust  (pathway  3)  are  2E-06  and  lE-01,  respectively. 
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TABLE  7-100* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  18 
Future  Military  Land  Use  Scenario 


Analyte 

Carcinogenic 

Intake 

(mp/kg/day) 

Slope  Factor 
1/<niqAfl/day) 

Risk 

Aluminum 

- 

Arsenic 

6.98E-09 

1.4E+01 

IE-07 

Barium 

- 

- 

- 

Chromium 

6.52E-08 

4.2E+01 

3E-06 

Copper 

- 

- 

- 

Lead 

- 

- 

- 

Manganese 

- 

- 

Nickel 

2.88E-07 

1.7E+00 

5E-07 

Silver 

- 

- 

Sodium 

— 

- 

Zinc 

- 

1 ,1 ,1  -Trichloroethane 

- 

— 

.  - 

Oki-butyi  phthalate 

- 

- 

- 

Phenanthrene 

DDE 

- 

- 

- 

DDT 

1.01  E-11 

3.4E-01 

3E-12 

Total 

Analyte 

Noncarcinogenic 

intake 

(mg/kg/day) 

Reference  Dose 
(mg/Kg^day) 

3E-06 

Hazard 

Quotient 

Aluminum 

6.1  IE-04 

** 

Arsenic 

1.63E-07 

•* 

** 

Barium 

1.04E-05 

1.4E-04 

7E-02 

Chromium 

1.52E-06 

6.0E-07 

3E+00 

Copper 

2.19E-06 

M 

•* 

Lead 

8.45E^ 

** 

** 

Manganese 

3.54E-05 

1.0E-04 

4E-01 

Nickel 

6.72E-06 

** 

** 

Silver 

3.41  E-08 

** 

** 

Sodium 

5.94E-05 

Mf 

M 

Zinc 

3.30E-O5 

M 

** 

1 , 1 . 1  -T richloroethane 

2.37E-10 

3.0E-01 

8E-10 

Di-fvbutyl  phthalate 

4.97E-09 

*« 

Phenanthrene 

1.59E-09 

** 

** 

DDE 

2.03E-10 

** 

DDT 

2.37E-10 

** 

** 

Total 

3E+00 

•  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

» Reference  dose  is  not  avaitable. 

*  >  Replaces  original  Table  7-100  in  the  Final  Baseline  RA;  Dames  &  Moore.  19d2a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  6E-06  and  a  hazard  Index  of  5E+00  (Dames  &  Moore,  1992a). 
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TABLE  7-101 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Dermal  Absorption  of  Contaminants  In  Soil  at  Site  19 
Future  Residential  Land  Use  Scenario 


Analyte 

135TNB 

246TNT 

Nitrobenzene 

Tetryl 

Total 


Analyte 

135TNB 

246TNT 

Nitrobenzene 

Tetryl 


Noncarcinogenic 

Intake 

(mg/Kg/day) 

1.74E-03 

4.39E-01 

1.42E-04 

6.49E<05 


Reference  Dose 
(mg/ko/dav) 
5.0E-05 
5.0E-04 
5.0E-04 
1.0E-02 


Hazard 

Quotient 

3E+01 

9E‘K)2 

3E-01 

6E-03 


Total 


9E+02  (a) 


-  Not  calculated  because  contaminanl  Is  not  considered  a  carcinogen  or  potency  factor 
Is  not  available. 

•  -  Replaces  original  Table  7-101  In  the  Final  Baseline  RA;  Dames  i  Moore,  1992a.  _ 

(a)  -  Final  Baseline  RA  msulls  were  a  total  potential  camlnogenlc  risk  of  2e-02  and  a  hazard  Index  of  3e+03  (Dames  &  Moore.  1992a). 
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TABLE  7-102* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 

Due  to  Incidental  Ingestion  of  Soil  at  Site  19 

Future  Residential  Land  Use  Scenario 

Carcinogenic 

Intake  Slope  Factor 

Anatyta 

(mg/Kg/day) 

1/(m9/kg/day) 

Risk 

Aluminum 

— 

— 

Antimony 

- 

- 

- 

Arsenic 

1.10E-04 

1.75E+00 

2E-04 

Barium 

— 

— 

_ 

Cadmium 

— 

Chromium 

— 

.. 

Copper 

- 

Lead 

Mercury 

Nickel 

Potassium 

Sliver 

Sodium 

Zinc 

.. 

135TNB 

- 

.1. 

246TNT 

1.57E-02 

3.0E-02 

5E-04 

Nitrobenzene 

Tetryl 

- 

Nitrite/nitrate 

Total 

Noncardnogenic 

Intake 

Reference  Dose 

7E-04 

Hazard 

Analyte 

(mg/Kfl/day) 

(mg/Kg/day) 

Quotient 

Aluminum 

4.62E-02 

1.0E+00 

5E-02 

Antimony 

3.25E-03 

4.0E-04 

8E+(X) 

Arsenic 

2.56E-04 

3.0E-04 

9E-01 

Barium 

2.96E-02 

7.0E-02 

4E-01 

Cadmium 

6.68E-04 

1.0E-03 

7E-01 

Chromium 

8.04E-05 

5.0E-03 

2E-02 

Copper 

1.16E-01 

3.7E-02 

3E+00 

Lead 

4.47E-03 

** 

** 

Mercury 

3.25E-06 

3.0E-04 

IE-02 

Nickel 

8.58E-05 

2.0E-02 

4E-03 

Potassium 

9.69E-03 

M 

Silver 

5.00E-06 

5.0E-03 

IE-03 

Sodium 

2.64E-03 

M 

Zinc 

2,21  E-01 

2.0E^1 

1E+00 

135TNB 

1.45E-04 

5.0E-05 

3E+00 

246TNT 

3.66E-02 

5.0E-04 

7E+01 

Nitrobenzene 

1.18E-05 

5.0E-04 

2E-02 

Tetryl 

5.41  E-06 

1.0E-02 

5E-04 

Nitrite/nitrate 

Total 

4.09E-05 

1.6E+00 

3E-05 

9E+01 

"  -  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor 


is  not  avaHable. 

>  Reference  dose  Is  not  available. 

*  -  Replaces  original  Table  7-102  In  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  2E-03  and  a  hazard  Index  of  3E+02  (Dames  &  Moore,  1992a). 
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TABLE  7-103* 


Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Potassium 

Silver 

Sodium 

Zinc 

135TNB 

246TNT 

Nitrobenzene 

Tetryl 

Nitrite/nitrate 

Total 


Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Potassium 

SHver 

Sodium 

Zinc 

135TNB 

246TNT 

Nitrobenzene 

Tetryl 

Nitrite/nitrate 

Total 


Due  to  Inhalation  of  Dust  at  Site  19 

Future  Residential  Land  Use  Scenario 

Cardnogonic 

Inteka 

Slopa  Factor 

Risk 

(mg/kq/day) 

l/(mq/kQ/dav1 

3.86E-08 

1.4E+01 

5E-07 

1.01  E-07 

6.3E+00 

6E-07 

1.21  E-08 

4.2E+01 

5E-07 

1.29E-08 

1.7E+00 

2E-08 

5.51  E-06 

- 

- 

- 

- 

2E-06  (! 

Noncardnoganic 

Hazard 

inteka 

Reference  Dose 

(mq/kg/day^ 

1.62E-05 

(mg/kq/dav^ 

•« 

QuoSent 

** 

1.14E-06 

•* 

9.00E-08 

•• 

•• 

1.04E-05 

1.4E-04 

7E-02 

2.35E-07 

•* 

** 

2.82E-08 

6.0E-07 

5E-02 

4.06E-05 

•* 

** 

1.57E-06 

«* 

*• 

1.14E-09 

9.0E-05 

IE-05 

3.01  E4)8 

** 

** 

3.40E-06 

** 

Mr 

1.76E-09 

** 

«• 

9.26E-07 

** 

7.74E-05 

** 

*• 

5.10E-08 

•• 

*• 

1.28E-05 

•* 

** 

4.14E-09 

6.0E-04 

7E-06 

1.90E-09 

•* 

** 

1.44E-08 

M 

1E-01  (a) 


-  Not  calculated  because  contaminant  b  not  considered  a  carcinogen  or  potency  factor  b  not  avaibbb. 

-  Reference  dose  b  not  avaHabte. 

* .  Repbces  original  Tabte  7-103  In  the  Final  Baseline  RA;  Dames  &  Moore.  1092a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  oT  5E-06  and  a  hazard  index  of  3E-01  (Dames  &  Moore,  1992a). 
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These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (5E-06  and 
3E-01,  respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA,  the  potential 
carcinogenic  risk  of  2E-06  is  due  mainly  to  the  presence  of  arsenic,  cadmium,  and 
chromium  in  soil. 

Tables  7-104*  and  7-105*  present  the  estimated  cardnogenic  intakes, 
noncardnogenic  intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential 
hazards,  as  applicable,  for  groundwater  ingestion  and  dermal  absorption  of 
contaminants  in  groundwater  (pathways  5  and  7),  respectively,  for  the  future 
residential  land  use  scenario  at  Site  19. 

The  total  potential  cardnogenic  risk  and  noncardnogenic  hazard  for  ingestion 
of  contaminated  drinking  water  (pathway  5)  are  4E-04  and  4,  respectively.  These 
results  are  unchanged  from  those  calculated  in  the  Baseline  RA  (Dames  &  Moore, 
1992a).  The  potential  carcinogenic  risk  of  4E-04  is  due  to  the  presence  of  arsenic  and 
beiyllium  in  site  groundwater.  The  potential  noncardnogenic  hazard  of  4  is  due 
mainly  to  the  presence  of  antimony  and  arsenic.  Chronic  oral  exposure  to  arsenic  may 
cause  vascular  and  skin  lesions,  gastrointestinal  irritation,  anemia,  and  other  dermal 
and  vascular  effects.  Adverse  health  effects  related  to  antimoi^  include  decreased 
lifespan,  altered  cholesterol  levels,  decreased  glucose  levels,  and  decreased  heart 
weight  Based  on  this  evaluation,  the  hazard  index  of  4  may  be  an  overestimate, 
because  adverse  health  effects  differ  for  arsenic  and  antimony.  Therefore,  it  may  be 
more  appropriate  to  consider  each  hazard  quotient  separately. 

A  total  potential  carcinogenic  risk  for  dermal  absorption  of  contaminants  in 
groundwater  during  showering  (pathway  7)  is  not  calculated,  because  a  potency  factor 
for  1,3-DNB  is  not  available.  The  total  potential  noncardnogenic  hazard  is  4E-04, 
slightly  lower  than  that  of  5E-04  calculated  in  the  Baseline  RA  (Dames  &  Moore, 
1992a). 

Table  7-106*  presents  the  estimated  carcinogenic  intakes,  noncardnogenic 
intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential  hazards,  as 
applicable,  for  consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown 
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TABLE  7-104* 


Potential  Carcinogenic  Risks  and  Noncarclnogenlc  Hazards 
Due  to  Ingestion  of  Groundwater  at  Site  19 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

Intake 

(mg/kg/dav^ 

Antimony 

— 

Arsenic 

2.14E-04 

Beryllium 

5.87E-06 

Copper 

— 

Lead 

— 

Nickel 

— 

Selenium 

— 

Vanadium 

— 

13DNB 

•• 

Total 

Analyte 

Noncarclnogenlc 

Intake 

(mg/Kitfday) 

Antimony 

5.04E-04 

Arsenic 

4.99E-04 

Beryllium 

1.37E-05 

Copper 

9.10E-05 

Lead 

2.61  E-04 

Nickel 

4.85E-04 

Selenium 

8.16E^ 

Vanadium 

2.45E-03 

13DNB 

1.14E-05 

Total 

Slope  Factor 
1/{iiig/Ko/(tev) 

Risk 

1.75E+00 

4E-04 

4.30E+00 

3E-05 

- 

- 

— 

— 

- 

- 

- 

- 

4E-04  (a) 


Reference  Dose 

Hazard 

(mg/kg/dav^ 

Quotient 

4.0E-04 

1E+00 

3.0E-04 

2E+00 

5.0E-03 

3E-03 

3.7E-02 

2E-03 

** 

M 

2.0E-02 

2E-02 

5.0E-03 

2E-01 

7.0E-03 

4E-01 

1.0E-04 

IE-01 

4E-^00  (a) 


calculated  t)ecause  contaminant  Is  not  consWerad  a  carcinogen  or  potency  factor 
Is  not  avaiable. 

~  -  Reference  dose  not  avaiable. 

*  -  Replaces  original  Table  7-103  In  the  Final  Baselne  RA;  Dames  &  Moore,  1992a. 

(a)  -  Unchanged 
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TABLE  7-105* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Dermal  Absorption  of  Groundwater  Contaminants  at  Site  19 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

Intake 

(mg/kg/day) 

Slope  Factor 
1/(ing/kg/day) 

Risk 

13DNB 

— 

Total 

OE+00 

(a) 

Analyte 

13DNB 


Noncarcinogenic 

Intake 

(mg/Kg/day) 

4.06E-oe 


Reference  Dose 

(mg/Kg/day) 

1.0E-04 


Hazard 

QuoUenl 

4E-04 


Total 


4E-04  (a) 


•  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  availabie. 

*  •  Replaces  original  Table  7*105  in  the  Final  Baselne  RA;  Dames  &  Moore,  1992a. 

(a)  *  Final  Baselne  RA  results  were  a  total  potential  carcinogenic  risk  of  OE'KX)  and  a  hazard  index  of  5E<04  (Dames  &  Moore,  1992a). 
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TABLE  7-108' 


Potential  Cardnoganic  Riaka  and  Noncardnoganie  Hazards 
Dua  to  tha  Consumption  of  Crops  at  Site  19 
Futura  Rasidantial  Land  Uaa  Scanario 


Analyte 

Caninogenic 

Intake 

(mg/kp/dav) 

Stop*  Factor 

irtnwWday) 

Rhkfa) 

Aluminum 

- 

Antimony 

- 

— 

Arsenic 

1.32E-04 

1.75E+00 

2E-04 

Barium 

- 

- 

Berylum 

4J5E-07 

4.30E+00 

2E-06 

Cadmium 

- 

Chromium 

- 

- 

Coppw 

- 

— 

** 

LMd 

- 

Manganese 

- 

Mercury 

- 

Nickel 

- 

Potassium 

- 

Selenium 

- 

— 

- 

Silver 

- 

Sodium 

- 

•* 

Vanadium 

“ 

— 

Zinc 

- 

— 

a*. 

135TNB 

- 

— 

— 

246TNT 

1.27E+01 

3.0E-02 

3E-01 

130NB 

- 

— 

NNrobenzene 

- 

— 

“ 

Tetryl 

- 

— 

NRrte/nHrate 

Total 

^  . 

Nonoardnogenic 

Intake 

Reference  Dose 

3E-01  ) 

Hazard 

Analyti 

<mg/kr;Vdav) 

(mg/kg/day) 

Quotient 

Aluminum 

XX 

1.0E+00 

XX 

Antimony 

XX 

4.0E-04 

XX 

Arsenic 

3.08E-04 

3.0E-04 

1E+00 

Barium 

XX 

7.0E-02 

XX 

Berylum 

1.11E-06 

5.0E-03 

2E-04 

Cadmium 

1^-02 

1.0E-O3 

1E+01 

Chromium 

2.41E-05 

5.0E<03 

5E-03 

Copper 

XX 

3.7E-02 

XX 

Lead 

6.71E-03 

M 

Manganese 

XX 

1.0E-01 

XX 

Mercury 

8.77E-05 

3.0E-04 

3E-01 

Nickei 

1^-03 

2.0E-02 

6E-02 

Potassium 

XX 

•V 

XX 

Seienhim 

XX 

5.0E-03 

XX 

SIver 

XX 

5.0E>03 

XX 

Sodium 

XX 

•• 

XX 

Vanadium 

XX 

7.0E-03 

XX 

Zinc 

XX 

2.0E-01 

XX 

135TNB 

3.51E-01 

5.0E-05 

7E+03 

246TNT 

2.97E+01 

5.0E^ 

6E+04 

13DNB 

1.53E-06 

1.0E<04 

2E<02 

Nitrobenzene 

1.17E-02 

5.0E-04 

2E+01 

Tetryl 

6.99E-03 

1.0E«O2 

7E-01 

NKrtte/nkrate 

Total 

XX 

1.6E400 

XX 

7E+04 

(a)  -  Since  chemical  Intakes  for  this  pathway  are  expected  to  be  high,  the  one-hit  equation  Is  used  to  estimate 
carcinogenic  risks  Instead  of  the  linear  low-dose  cancer  risk  equation  (EP A.  1 989b). 

0))  •  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  7E-01  and  a  hazard  Index  of  2E+05  (Dames  &  Moore.  t992a). 

-  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

•W  -  Quantitative  Information  on  uptake  factors  not  available. 

-  Reference  dose  is  no*  available. 

* .  Replaces  original  Table  7-106  in  the  Rnal  Baseline  RA;  Dames  &  Moore.  1992a. 
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in  contaminated  soil  (pathway  12)  for  the  future  residential  land  use  scenario  at 
Site  19.  The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for 
pathway  12  are  3E-01  and  7E+04,  respectively.  These  results  are  slightly  lower  than 
those  calculated  in  the  Baseline  RA  (2E-01  and  2E+05,  respectively  (Dames  & 
Moore,  1992a)).  Because  potential  carcinogenic  risks  for  this  pathway  are  high  (i.e., 
greater  than  lE-02)  using  the  linear  low-dose  cancer  risk  equation,  the  one-hit 
equation  (see  Section  7.1  of  the  Baseline  RA)  is  used  to  estimate  carcinogenic  risks. 
As  in  the  Baseline  RA,  the  potential  carcinogenic  risk  of  3E-01  is  due  to  the  presence 
of  2,4,6-TNT  in  soil.  As  in  the  Baseline  RA,  the  potential  noncarcinogenic  hazard  of 
7E+04  is  due  mainly  to  the  presence  of  2,4,6-TNT  and  1,3,5-TNB  in  soil. 

Table  7-107*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  19.  The 
total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  are  3E-01  and  7E+04, 
respectively.  These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA 
(7E-01  and  2E+ 05,  respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA, 
the  crop  ingestion  pathway  presents  the  greatest  potential  risk  and  hazard. 

Table  7-108*  presents  the  estimated  carcinogenic  intakes,  noncarcinogenic 
intakes,  poten^^  factors,  reference  doses,  potential  risks,  and  potential  hazards,  as 
applicable,  for  inhalation  of  contaminated  soil  as  airborne  dust  (pathway  3)  for  the 
future  miUtaiy  (tank  training)  land  use  scenario  at  Site  19.  The  total  potential 
carcinogenic  risk  and  noncarcinogenic  hazard  for  this  pathway  are  lE-05  and  8, 
respectively.  These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA 
(3E-05  and  2E+01,  respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA 
the  potential  carcinogenic  risk  of  lE-05  is  due  mainly  to  the  presence  of  arsenic, 
chromium,  and  cadmium.  As  in  the  Baseline  RA  the  noncarcinogenic  hazard  of  8  is 
due  mainly  to  the  presence  of  barium  and  chromium. 

7.3J*  Operable  Unit  C:  Inactive  Landfills 

'7-3.3.1*  Site  12:  Inactive  Landfill.  Tables  7-202A  7-202B,  and  7-203*  present  the 
estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference 
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TABLE  7-10r 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  19  -Future  Residential  Land  Use  Scenarto 


Pathway 

NSa 

Pathway 

PeacriptlQn 

Risk 

Hazard  Index 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

6E-03 

9E+02 

2 

Incidental  Ingestion  of  Soil 

7E-04 

9E+01 

3 

Inhalation  of  Dust 

2E-06 

IE-01 

5 

Ingestion  of  Groundwater 

4E-04 

4E+00 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

OE+00 

4E-04 

12 

Consumption  of  Crops 

3E-01 

7E+04 

Total  ^ 

3E-01  (a) 

7E+04 

•NA"  -  Pathway  not  appicable  to  or  quantWad  for  site. 

•-Raptaces  original  Table  7-107  In  the  Final  BasoBneRA;  Dames  4  Moore,  1992a. 

(a)  -  Final  Basalna  RA  rasute  ware  a  total  potanllal  carclnouenlc  risk  o»  7E-01  and  a  hazard  Index  of  2E+05  (Dames  &  Moore,  1992a). 
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TABLE  7-108* 


Analyta 

Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  19 

Future  Military  Land  Use  Scenario 

Cardnoganic 

Intake  Slope  Factor 

tma/kp/day)  i/(mfl/iq/day) 

Risk 

Aluminum 

Antimony 

- 

- 

- 

Arsenic 

2.39E-07 

1.4E*K)1 

3E-06 

Barium 

- 

Cadmium 

6.23E-07 

6.3E+00 

4E-06 

Chromium 

7.49E-08 

4.2E+01 

3E-06 

Copper 

- 

Lead 

— 

— 

Mercury 

- 

— 

Nickel 

8.00E-08 

1.7E+00 

IE-07 

Potassium 

— 

Silver 

— 

Sodium 

— 

Zinc 

— 

135TNB 

246TNT 

3.41  E-05 

... 

Nitrobenzene 

— 

.. 

— 

Tetryl 

- 

— 

.. 

Nitrite/nitrate 

— 

— 

Total 

Analyta 

Noncardnogenlc 

intake 

(mg/kq/day) 

Reference  Dose 
(mq/Kfl/day) 

IE-05 

Hazard 

Quotient 

Aluminum 

1.00E-03 

- 

** 

Antimony 

7.07E-0S 

*• 

*• 

Arsenic 

5.58E^ 

«« 

« 

Barium 

6.44E>04 

1.4E-04 

5E+00 

Cadmium 

1.45E-05 

•• 

- 

Chromium 

1.75E-06 

6.0E.07 

3E+00 

Copper 

2.52E-03 

e* 

•* 

Lead 

9.73E-05 

•• 

** 

Mercury 

7.06E-08 

9.0E<4)5 

8E-04 

Nickel 

1.87E-06 

** 

Potassium 

2.11  E-04 

•• 

Mr 

Silver 

1.09E-07 

•* 

*• 

Sodium 

5.74E-05 

M 

M 

Zinc 

4.80E-03 

a* 

135TNB 

3.16E-06 

•• 

M 

246TNT 

7.96E-04 

•* 

*• 

Nitrobenzene 

2.57E-07 

6,0E-04 

4E-04 

Tetryl 

1.18E-07 

•• 

a* 

Nitrite/nitrate 

8.90E-07 

ta* 

aa 

Total 

8E+00  1 

-  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  Is  not  available. 

-  Reference  dose  Is  not  available. 

•  -  Replaces  original  Table  7-108  In  the  Final  Baseline  RA;  Dames  &  Moore.  1992a, 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  3E-05  and  a  hazard  Index  of  2E+01  (Dames  &  Moore.  1992a). 
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TABLE  7-202A 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  12 
Future  Residential  Land  Use  Scenario 


Anatyta 

Carcinogenic 

intake 

(mg/kg/day) 

Lead 

- 

SHver 

- 

Zinc 

- 

Benzo(k)fluoranthene 

1.27E-07 

Chrysene 

2.90E-07 

Ruoranthene 

Phenanthrene 

- 

Pyrene 

- 

DOE 

2.21E-07 

DDT 

9.55E-08 

Total 

Analyte 

Noncardnogenlc 

Intake 

(mg/kg/day) 

Lead 

9.53E-05 

SHver 

2.34E-07 

Zinc 

4.97E-04 

Benzo(k)f1uoranthene 

2.96E-07 

Chrysene 

6.76E-07 

Ruoranthene 

4.57E-07 

Phenanthrene 

3.54E-07 

Pyrene 

9.35E-07 

DOE 

5.15E-07 

DDT 

2.23E-07 

Total 

Slope  Factor 
1/(mg/kQ/dav) 

Risk 

- 

- 

- 

— 

5.8E+00 

7E-07 

5.8E+00 

2E-06 

- 

- 

- 

- 

- 

3.4E-01 

8E08 

3.4E-01 

3E-08 

3E-06 

Referancs  Dose 

Hazard 

(mg/Kc/day) 

Quotient 

*• 

«« 

5.0E-03 

5E-05 

2.0E-01 

2E-03 

•« 

** 

*• 

** 

4.0E-02 

1E-05 

•• 

3.0E4)2 

3E-05 

•• 

*• 

5.0E-04 

4E-04 

3E-03  (a) 


-  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor 
is  not  avaHabie. 

-  Reference  dose  is  not  avaHabie. 

(a)  -  Because  no  suiface  soH  sampling  was  previously  peiformed,  no  Baseline  RA  results  are  available. 


TABLE  7-202B 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  12 
Future  Residential  Land  Use  Scenario 


Analyta 

Carcinogenic 

Intake 

(mg/Kg/day) 

Slope  Factor 
1/(fng/kg/day) 

Risk 

Lead 

- 

- 

- 

Silver 

- 

- 

- 

Zinc 

- 

- 

- 

Benzo(k)fIuoranthene 

2.55E-11 

aiE+oo 

2E-10 

Chrysene 

5.82E.11 

6.1E+00 

4E-10 

Fluoranthene 

- 

- 

- 

Phenanthrene 

- 

- 

Pyrene 

- 

- 

- 

ODE 

4.44E-11 

- 

DDT 

1.92E-11 

3.4E-01 

7E-12 

Total 

Analyte 

Noncarcinogenic 

Intake 

(mg/kg/day) 

Reference  Doee 
(mg/kg/day) 

5E-10 

Hazard 

Quotient 

Lead 

1.92E>08 

*» 

•* 

Silver 

4.70E-11 

•* 

•* 

Zinc 

9.99E*08 

ana 

Benzo(k)fluoranthene 

5.95E-11 

*• 

M 

Chrysene 

1.36E.10 

•• 

•* 

Fluoranthene 

9.18E.11 

** 

Phenanthrene 

7.12E-11 

•• 

** 

Pyrene 

1.88E-10 

•• 

•* 

DOE 

1.04E-10 

•• 

** 

DDT 

4.48E-11 

•• 

** 

Total 

OE+OO 

.  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 
<  Reference  dose  is  not  avaRabte. 

(a)  -  Because  no  surface  soil  sampling  was  previously  performed,  no  baseline  RA  results  are  available. 
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TABLE  7-203* 


Potential  Carcinogenic  Risks  and  NoncarcinMenIc  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  12 
Future  Residential  Land  Use  Scenario 


Analyte 

Cardnogenie 

IntaKe 

(mg/Kq/day) 

Antimony 

- 

Arsenic 

3.69E-06 

Copper 

- 

Lead 

— 

Nickel 

— 

Silver 

— 

Vanadium 

— 

Zinc 

- 

Cyanide 

- 

RDX 

2.05E-06 

Tetryl 

- 

Ben20{k)fluoranthene 

1.64E-07 

Chrysene 

1.92E-06 

Ruoranthene 

— 

Phenanthrene 

- 

Pyrene 

- 

DDE 

1.32E-06 

DDT 

2.34E-07 

Total 

Analyte 

Noncardnogenfc 

Intake 

(mq/Kg/day) 

Antimony 

XX 

Arsenic 

8.61  E-06 

Copper 

XX 

Lead 

1.43E-04 

Nickel 

5.30E-04 

Silver 

XX 

Vanadium 

XX 

Zinc 

XX 

Cyanide 

XX 

RDX 

4.77E-06 

Tetryl 

1.35E-06 

Benzo{k)fluoranthene 

3.83E-07 

Chrysene 

4.47E-06 

Ruoranthene 

4.40E-06 

Phenanthrene 

1.09E-05 

Pyrene 

1.59E-05 

DDE 

3.08E-06 

DDT 

5.46E-07 

Total 


Slope  Factor 
1/(tiig/Kg/daY) 

Risk 

—  • 

1.75E+00 

6E-06 

: 

- 

- 

— 

— 

1. IE-01 

2E-07 

5.8E+00 

IE-06 

5.8E+00 

IE-05 

- 

— 

- 

- 

— 

3.4E-01 

4E-07 

3.4E-01 

8E-08 

2E-05 

Reference  Dose 

Hazard 

(inq/kq/day) 

Quotient 

4.0E-04 

XX 

3.0E-04 

3E-02 

3.7E-02 

XX 

** 

•* 

2.0E-02 

3E-02 

5.0E-03 

XX 

7.0E-03 

XX 

2.0E-01 

XX 

2.0E-02 

XX 

3.0E-03 

2E-03 

1.0E-02 

IE-04 

•* 

M 

*• 

•• 

4.0E-02 

IE-04 

M 

M 

3.0E-02 

5E-04 

** 

M 

5.0E-04 

IE-03 

6E-02  (a) 


calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  Is  not  available. 
yxT  -  Quantitative  Information  on  uptake  factors  not  available. 

-  Reference  dose  not  available. 

• .  Replaces  original  Table  7-203  In  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  2E-07  and  a  hazard  Index  of  2E-03  (Dames  &  Moore,  1992a). 


A-RA 

7-89 


doses,  potential  risks,  and  potential  hazards,  as  applicable,  for  incidental  soil  ingestion, 
dust  inhalation,  and  crop  ingestion  (pathways  2, 3,  and  12),  respectively,  for  the  future 
residential  land  use  scenario  at  follow  fieldwork  Site  12. 

Tables  7-201  and  7-202  of  the  Baseline  RA—which  present  the  carcinogenic 
intakes,  noncardnogenic  intakes,  potency  factors,  reference  doses,  potential  risks,  and 
potential  hazards  for  the  ingestion  of  contaminated  drinking  water  (pathway  5)  and 
dermal  absorption  of  contaminants  in  groundwater  (pathway  7)  for  the  future 
residential  land  use  scenario  at  Site  12~are  not  included  in  this  addendum,  because 
no  additional  groundwater  sampling  was  conducted  at  this  site  during  the  followup 
field  investigation. 

The  total  potential  carcinogenic  risk  and  noncardnogenic  hazard  for  inadvertent 
ingestion  of  contaminated  soil  (pathway  2)  are  3E-06  and  3E-03,  respectively.  The 
potential  carcinogenic  risk  of  3E-06  is  due  mainly  to  the  presence  of  chrysene  and 
benzo(k)fluoranthene.  Because  soil  sampling  was  not  previously  performed,  no 
Baseline  RA  results  are  available  for  this  pathway. 

The  total  potential  cardnogenic  risk  for  inhalation  of  contaminated  soil  as 
airborne  dust  (pathway  3)  is  5E-10.  A  noncardnogenic  hazard  is  not  calculated, 
because  inhalation  reference  doses  are  not  available  for  the  contaminants  of  concern. 
Because  soil  sampling  was  not  previously  performed,  no  Baseline  RA  results  are 
available  for  this  pathway. 

As  shown  in  Table  7-203*,  the  total  potential  cardnogenic  risk  and 
noncardnogenic  hazard  for  consumption  of  crops  irrigated  by  contaminated 
groimdwater  or  grown  in  contaminated  soil  (pathway  12)  are  2E-05  and  6E-02, 
respectively.  These  results  are  higher  than  those  calculated  in  the  Baseline  RA  (2E-07 
and  2E-03,  respectively),  which  were  based  on  groundwater  contamination  alone 
(Dames  &  Moore,  1992a).  The  potential  carcinogenic  risk  of  2E-05  is  due  mainly  to 
the  presence  of  chrysene  and  benzo(k)fluoranthene  in  soil. 

Table  7-204*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncardnogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  12,  which 
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TABLE  7-204- 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  12  -Future  Residential  Land  Use  Scenario 


Pathway 

No. 

Pathway 

PescriPtlQn 

Risk 

Hfirnrri  index 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

NA 

NA 

2 

Incidental  Ingestion  of  Soil 

3E-06 

3E-03 

3 

Inhalation  of  Dust 

5E.10 

OE+00 

5 

Ingestion  of  Groundwater 

IE-04 

9E-01 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

9E-10 

7E-06 

12 

Consumption  of  Crops 

2E-05 

6E-02 

Total 

IE-04  (a) 

1E+00  (a) 

-  Pathway  not  applicable  to  or  quantified  for  site. 

•  -  Replaces  original  Table  7-204  in  the  Final  Baseline  RA;  Dames  &  Moore,  1 992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  1E-04  and  a  hazard  index  of  9E-01  (Dames  &  Moore,  1992a). 
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are  lE-04  and  lE-00,  respectively.  These  results  are  equal  to  or  slightly  higher  than 
those  calculated  in  the  Baseline  RA  (lE-04  and  9E-01,  respectively  (Dames  &  Moore, 
1992a)).  The  groundwater  ingestion  pathway  appears  to  present  the  greatest  potential 
risk  and  hazard. 

733.2*  Site  50:  Railroad  Landfill  Area.  Tables  7-205*  through  7-207*  present  the 
estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  poten<y  factors,  reference 
doses,  potential  risks,  and  potential  hazards,  as  applicable,  for  ingestion  of 
contaminated  drinking  water,  dermal  absorption  of  contaminants  in  groundwater,  and 
crop  ingestion  (pathways  5, 7,  and  12),  respectively,  for  the  future  residential  land  use 
scenario  at  followup  fieldwork  Site  50. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  ingestion 
of  contaminated  drinking  water  (pathway  5)  are  lE-04  and  8E-01,  respectively.  These 
results  are  unchanged  from  those  calculated  in  the  Baseline  RA  (Dames  &  Moore, 
1992a).  As  in  the  Baseline  RA,  the  potential  carcinogenic  risk  of  lE-04  is  due  to  the 
presence  of  arsenic  in  Site  50  groundwater. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  dermal 
absorption  of  contaminants  in  groundwater  during  showering  (pathway  7)  are  lE-09 
and  9E-06,  respectively.  These  results  are  slightly  lower  than  those  calculated  in  the 
Baseline  RA  (2E-09  and  lE-05,  respectively  (Dames  &  Moore,  1992a)). 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for 
consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown  in 
contaminated  soil  (pathway  12)  are  4E-07  and  3E-03,  respectively.  These  results  are 
slightly  lower  than  those  calculated  in  the  Baseline  RA  (5E-07  and  4E-03,  respectively 
(Dames  &  Moore,  1992a)). 

Table  7-208*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  50,  which 
are  lE-04  and  8E-01,  respectively.  These  results  are  unchanged  from  those  calculated 
in  the  Baseline  RA  (Dames  &  Moore,  1992a).  The  ingestion  of  contaminated 
drinking  water  (pathway  5)  appears  to  present  the  greatest  potential  risk. 
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TABLE  7-205* 


Pot6ntial  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Ingestion  of  Groundwater  at  Site  50 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

Intake 

(mg/Kg/ttey) 

Arsenic 

6.47E-05 

Copper 

- 

Nickel 

- 

Vanadium 

- 

Zinc 

- 

Cyanide 

- 

RDX 

2.28E-05 

Total 

Slope  Factor 

1/(mg/k<;i/dav^  Bi&is 

1.75E+00  1E-04 


1. IE-01  3E-06 


IE-04  (a) 


Noncarcinogenic 

Intake 

Analyte 

(mg/kg/davl 

Arsenic 

1.51E-04 

Copper 

2.03E-04 

Nickel 

1.47E-03 

Vanadium 

8.47E4>4 

Zinc 

1.43E-02 

Cyanide 

3.32E-04 

RDX 

5.32E-05 

Total 

Relerenoe  Dose 

Hazard 

(mg/Kg/day) 

Quotient 

3.0E-04 

5E-01 

3.7E-02 

5E-03 

2-0E-02 

7E-02 

7.0E-03 

IE-01 

2.0E-01 

7E-02 

2.0E-02 

2E-02 

3.0E-03 

2E-02 

8E-01  (a) 


Mol  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor 
Is  not  available. 

•  -  Replaces  original  Table  7-205  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Unchanged 
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TABLE  7-206* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Demnal  Absorption  of  Groundwater  Contaminants  at  Site  50 
Future  Residential  Land  Use  Scenario 


Analyte 

RDX 


Carcinogenic 

Intake 

(mg/kg/day) 

1.36E-08 


Slope  Factor 
J/(mgWday) 
1.1E-01 


Risk 

1E-09 


Total 


1E-0g  (a) 


ADalyta 

RDX 


Noncarcinogenic 

Intake 

(mg/kg/day) 

3.16E-08 


Reference  Doae 
(nig/kg/day) 
3.0E-03 


Hazard 

Quotient 

1E-05 


Total 


IE-05  (a) 


•  -  Replaces  orfginai  Table  7-206  In  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  2E-09  and  a  hazard  index  of  IE-05  (Dames  &  Moore,  1992a). 
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TABLE  7-207* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  50 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake 

Slope  Factor 

Analyte 

(mg/Kg/day) 

l/(mg/Kg/day) 

Arsenic 

1.04E-08 

1.75E+00 

Copper 

- 

— 

Nickel 

- 

— 

Vanadium 

- 

— 

Zinc 

- 

- 

Cyanide 

- 

— 

RDX 

3,28E-06 

1. IE-01 

Bi^ 

2E-08 


4E-07 


Total 


Noncarcinogenic 

Intake 

Analyte 

{mq/Kg/day) 

Arsenic 

2.42E-08 

Copper 

XX 

Nickel 

2.95E-06 

Vanadium 

XX 

Zinc 

XX 

Cyanide 

XX 

RDX 

7.65E-06 

Total 

4E-07  (a) 


Referema  Dose 

Hazard 

(mg/kg/davl 

Quotient 

3.0E-04 

8E-05 

3.7E-02 

XX 

2.0E-02 

IE-04 

7,0E-03 

XX 

2.0E-01 

XX 

2.0E-02 

XX 

3.0E-03 

3E-03 

3E-03  (a) 


-  fsjoi  calculated  because  conlanrrfnanl  Is  not  considered  a  carcinogen  or  potency  factor  Is  not  available. 

"XX"  •  Quantitative  Information  on  uptake  factors  not  available. 

*  -  Replaces  original  Table  7-207  In  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  5E-07  and  a  hazard  Index  of  4E-03  (Dames  &  Moore,  1992a). 
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TABLE  7-208' 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  50  —Future  Residential  Land  Use  Scenario 


Pathway  Pathway 


NQa 

Description 

Bisk 

Hfl7flrri  Inrlair 

1 

Dermal  Absorption  of  Contaminants  In  Soil 

NA 

NA 

2 

Incidental  Ingestion  of  Soil 

NA 

NA 

3 

Inhalation  of  Dust 

NA 

NA 

5 

Ingestion  of  Groundwater 

IE-04 

8E-01 

6 

inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

IE-09 

9E-06 

12 

Consumption  of  Crops 

4E-07 

3E-03 

Total  “ 

IE-04  (a) 

8E-01 

■NA'  -  Pathway  not  applicable  to  or  quantMed  for  sNe. 

*  -  Replaces  original  Table  7>208  in  the  Final  Basalne  RA;  Dames  &  Moors,  1992a. 
(a)  •  Unchanged 
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73.5*  Operable  Unit  E:  Deactivation  Furnace  and  Southwestern  Warehouse  Area 

73.53*  Site  26:  Metal  Tngot  Stockpiles.  Tables  7-222*  through  7-224*  present  the 
estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference 
doses,  potential  risks,  and  potential  hazards,  as  applicable,  for  incidental  soil  ingestion, 
dust  inhalation,  and  crop  ingestion  (pathways  2, 3,  and  12),  respectively,  for  the  future 
residential  land  use  scenario  at  followup  fieldwork  Site  26. 

Because  potency  factors  are  not  available  for  any  of  the  soil  contaminants  of 
concern  at  Site  26,  carcinogenic  risks  are  not  calculated  for  the  three  pathways.  The 
total  potential  noncarcinogenic  hazard  for  inadvertent  ingestion  of  contaminated  soil 
(pathway  2)  is  4E-03.  This  result  is  slightly  lower  than  that  of  5E-03  calculated  in  the 
Baseline  RA  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA,  the  total  potential 
noncarcinogenic  hazard  for  inhalation  of  contaminated  soil  as  airborne  dust 
(pathway  3)  is  not  calculated,  because  inhalation  reference  doses  are  not  available  for 
the  contaminants  of  concern.  As  in  the  Baseline  RA  the  total  potential 
noncarcinogenic  hazard  for  consumption  of  crops  irrigated  by  contaminated 
groundwater  or  grown  in  contaminated  soil  (pathway  12)  is  not  calculated,  because 
neither  oral  reference  doses  nor  uptake  factors  are  available  for  the  contaminants  of 
concern. 

Table  7-225*  presents  the  multiple  pathway  potential  noncarcinogenic  hazard 
for  the  future  residential  land  use  scenario  at  Site  26.  A  potential  carcinogenic  risk 
is  not  calculated,  because  potency  factors  are  not  available  for  any  of  the  contaminants 
of  concern.  The  total  potential  noncarcinogenic  hazard  is  4E-03,  which  is  slightly 
lower  than  that  of  5E-03  calculated  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

7.3.6*  Operable  Unit  F:  Sewage  Treatment  Plant  and  Vicinity 

7.3.6.1*  .Site  30:  Stormwater  Discharge  Area.  Tables  7-246*  through  7-248*  present 
the  estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference 
doses,  potential  risks,  and  potential  hazards,  as  applicable,  for  incidental  soil  ingestion. 
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TABLE  7-222’ 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  26 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake 

Slope  Factor 

Analyte 

(mg/Kg/day) 

l/tmq/kq/day) 

Risk 

Lead 

— 

Silver 

— 

Zinc 

— 

Total 

OE+OO  (a) 

Noncarcinogenic 

Intake 

Reference  Dose 

Hazard 

Analyte 

(mg/kg/day) 

fmg/kg/day) 

Quotient 

Lead 

1.71E-03 

** 

** 

Silver 

3.19E-06 

5.0E-03 

6E-04 

Zinc 

6.87E-04 

2.0E-01 

3E-03 

Total 

4E-03  (a) 

-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor 
is  not  available. 

•  Reference  dose  Is  not  available. 

•  -  Replaces  original  Table  7-222  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  OE+00  and  a  hazard  index  of  5E-03  (Dames  &  Moore,  1992a). 
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TABLE  7-223* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  26 
Future  Residential  Land  Use  Scenarto 


Carcinogenic 

Intake 

Slope  Factor 

Risk 

Analyte 

(mg/kg/day) 

1/(itig/Kg/day) 

Lead 

- 

— 

Silver 

- 

— 

Zinc 

Total 

OE+OO 

Analyte 

Lead 

Silver 

Zinc 


Noncarcinogenic 

intake 

(mg/kg/day) 

2.49E-07 

4.64E-10 

9.97E-08 


Reference  Dose 

(mg/Kg/day.) 


Hazard 

Quotient 


Total 


OE+OO  (a) 


.  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  Is  not  available. 
-  Reference  dose  Is  not  avaHable. 

•  -  Replaces  original  Table  7-223  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Results  are  urwhanged  frwn  those  presented  in  the  Final  Baseline  RA  (Dames  &  Moore,  1992a). 
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TABLE  7-224* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  26 
Future  Residential  Land  Use  Scenario 


Analyta 

Carcinoganic 

Intake 

(mq/kg/day) 

Slope  Factor 
l/tmo/ko/day) 

Risk 

Lead 

— 

Silver 

- 

Zinc 

— 

Total 

OE+OO 

Noncarcinogenic 

intaice 

Reference  Doee 

Hazard 

Analyte 

(mg/kg/day) 

(mg/kg/day) 

QuoBant 

Lead 

2.57E-03 

•• 

** 

Silver 

XX 

5.00E-03 

XX 

Zinc 

XX 

2.0E-01 

XX 

Total 


OE+OO  (a) 


•  -  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 
yx'  *  Quantitative  information  on  uptake  factors  not  available. 

-  Reference  dose  not  avaRabte. 

•  -  Replaces  original  Table  7-224  In  the  Final  BaseHne  RA;  Dames  &  Moore,  1992a. 

(a)  -  Results  are  unchanged  from  those  presented  in  the  Final  Baseline  RA  (Dames  &  Moore,  1992a). 
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TABLE  7-225* 

Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  26  -Future  Residential  Land  Use  Scenario 


Pathway 

Hsu 

Pathway 

Dascriptlon 

Risk 

Hazard  Index 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

NA 

NA 

2 

Incidental  Ingestion  of  Soil 

OE+00 

4E-03 

3 

Inhalation  of  Oust 

OE+00 

OE+00 

5 

ingestion  of  Groundwater 

NA 

NA 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

OE+00 

OE+00 

Total  ~ 

OE+00  (a) 

4E-03 

"NA"  -  Pathway  not  applicable  to  or  quantified  for  site. 

•  -  Replaces  original  Table  7-225  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  OE+00  and  a  hazard  index  of  5E-03  (Dames  &  Moore,  1992a). 
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TABLE  7-246* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incldentai  Ingestion  of  Soil  at  Site  30 
Future  Residential  Land  Use  Scenario 


Analyte 

Cardnogenle 

intake 

(mo/ka/day) 

Lead 

Silver 

— 

Zinc 

— 

ODD 

3.15E-07 

DOE 

6.58E-08 

DDT 

7.59E-07 

Total 

Slope  Factor 
1/(mc/l(g/day) 

2.4E-01  8E-08 

3.4E-01  2E-08 

3.4E-01  3E-07 


4E-07  (a) 


Analyte 

Noncardnogenlc 

Intake 

(mg/Kg/day) 

Lead 

6.94E-04 

Silver 

2.55E-06 

Zinc 

1.17E-03 

DDD 

7.34E^7 

DOE 

1.53E-07 

DDT 

1.77E-06 

Total 

Reference  Dose 

Hazard 

(mq/kq/day) 

Quotient 

•• 

*• 

5.0E-03 

5E-04 

2.0E-01 

6E-03 

** 

•* 

M 

5.0E-04 

4E-03 

1E-02  (a) 


*  -  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor 
b  not  avalable. 

-  Reference  dose  b  not  avaHabb. 

*  >  Replaces  original  Tabto  7>246  In  the  Final  Baselbe  RA;  Dames  &  Moore.  1992a. 

(a)  -  Final  Baseflne  RA  results  were  a  total  potential  carcinogenic  risk  of  2E-07  and  a  hazard  index  of  7E-03  (Dames  A  Moore,  1992a). 
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TABLE  7-247* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  30 
Future  Residential  Land  Use  Scenario 


Cardnoganic 

Intake 

Slope  Factor 

Analyte 

(mg/ko/dav^ 

i/fnuyka/dav) 

Lead 

— 

saver 

— 

Zinc 

— 

DDD 

1.66E-11 

— 

DDE 

3.46E-12 

— 

DDT 

4.00E.11 

3.40E-01 

Total 

Analyte 

Lead 

Silver 

Zinc 

ODD* 

DDE 

DDT 


Noncarcinogenic 

Intake 

(mg/kin/dav) 

3.65E-08 

1.34E-10 

6.14E-08 

3.87E-11 

8.08E-12 

9.33E-11 


Reference  Dose 

(mg/Kg/day) 

•• 


Hazard 

Quotient 


Total 


OE+00  (a) 


-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  tactor  is  not  available. 

-  Reference  dose  is  not  available. 

• .  Replaces  original  Table  7-247  In  the  Final  Baselne  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  resulls  were  a  total  potential  carcinogenic  risk  of  4E-12  and  a  hazard  Index  o(  OE+00  (Dames  &  Moore,  1992a). 
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TABLE  7-248* 


Potential  Carcinogenic  Risks  and  Noncarclnogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  30 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake  Slope  Factor 


Analyte 

(mg/kg/day) 

l/(tiig/kg/day) 

Risk 

Lead 

- 

- 

Silver 

- 

- 

- 

Zinc 

- 

DDD 

2.24E-06 

2.4E-01 

5E-07 

DDE 

3.93E-07 

3.4E-01 

IE-07 

DDT 

1.86E-06 

3.4E-01 

6E-07 

Total 

IE-06 

(a) 


Noncardnogenic 

Intake 

Analyte 

(mg/Kg/day) 

Lead 

1.04E-03 

Silver 

XX 

Zinc 

XX 

ODD 

5.22E-06 

DDE 

9.17E-07 

DDT 

4.34E-06 

Referenoe  Dose 

Hazard 

(mg/kg/day) 

Quotiflat 

** 

5.0E-03 

XX 

2.0E-01 

XX 

** 

5.0E-04 

9E-03 

Total 


9E-03  (a) 


.  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  avaBable. 

"Xx”  *  Quantitative  information  on  uptake  factors  not  avaBable. 

****  •  Reference  dose  is  not  avalaMe. 

*  •  Replaces  originai  Table  7-248  in  tbe  Final  Baseline  RA;  Dames  &  Moore,  19d2a. 

(a)  •  Final  Baseftie  RA  results  were  a  total  potential  carcinogenic  risk  of  9E-07  and  a  hazard  index  of  3E-03  (Dames  &  Moore,  1992a). 
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dust  inhalation,  and  crop  ingestion  (pathways  2, 3,  and  12),  respectively,  for  the  future 
residential  land  use  scenario  at  followup  fieldwork  Site  30. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inadvertent 
ingestion  of  contaminated  soil  (pathway  2)  are  4E-07  and  lE-02,  respectively.  These 
results  are  slightly  higher  than  those  calculated  in  the  Baseline  RA  (2E-07  and  7E-03, 
respectively  (Dames  &  Moore,  1992a)). 

The  total  potential  carcinogenic  risk  for  inhalation  of  contaminated  soil  as 
airborne  dust  (pathway  3)  is  IE- 11,  which  is  slightly  higher  than  that  of  4E-12 
calculated  in  the  Baseline  RA  (Dames  &  Moore,  1992a).  As  in  the  Baseline  RA, 
noncarcinogenic  hazard  is  not  calculated,  because  inhalation  reference  doses  are  not 
available  for  the  contaminants  of  concern. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for 
consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown  in 
contaminated  soil  (pathway  12)  are  lE-06  and  9E-03,  respectively.  These  results  are 
slightly  higher  than  those  calculated  in  the  Baseline  RA  (9E-07  and  3E-03,  respectively 
(Dames  &  Moore,  1992a)).  The  potential  carcinogenic  risk  of  lE-06  is  due  mainly  to 
the  presence  of  DDD  and  DDT  in  soil. 

Table  7-249*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  30,  which 
are  lE-06  and  2E-02,  respectively.  These  results  are  equal  to  or  slightly  greater  than 
those  calculated  in  the  Baseline  RA  (lE-06  and  lE-02,  respectively  (Dames  &  Moore, 
1992a)).  The  crop  ingestion  pathway  appears  to  present  the  greatest  potential  risk. 

73.6.2*  .Site  48:  Pine  Discharge  Area.  Tables  7-250*  through  7-252*  present  the 
estimated  carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference 
doses,  potential  risks,  and  potential  hazards,  as  applicable,  for  incidental  soil  ingestion, 
dust  inhalation,  and  crop  ingestion  (pathways  2, 3,  and  12),  respectively,  for  the  future 
residential  land  use  scenario  at  followup  fieldwork  Site  48. 
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TABLE  7-249* 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  30  -Future  Residential  Land  Use  Scenario 


Pathway  Pathway 


Nfi. 

Dascriptlon 

Risk 

Harard  Intiox 

1 

Dermal  Absorption  of  Contaminants  In  Soil 

NA 

NA 

2 

Incidental  Ingestion  of  Soil 

4E-07 

IE-02 

3 

Inhalation  of  Dust 

IE-11 

OE+00 

5 

Ingestion  of  Groundwater 

NA 

NA 

6 

inhalation  of  Volatile  Contaminants 

Emitted  From  Qrourulwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

IE-06 

9E-03 

Total  IE-06  (a)  2E-02  (a) 


•  Pathway  not  applicable  to  or  quantMed  for  site. 

*  •  Replaces  original  Table  7-249  In  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  IE-06  and  a  hazard  Index  of  IE-02  (Dames  &  Moore,  1992a). 
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TABLE  7-250* 


Potential  Carcinogenic  Risks  and  Noncarclnogenkj  Hazards 
Due  to  Incidental  Ingestion  of  Soli  at  Site  48 
Future  Residential  Land  Use  Scenario 


Carcinogenic 


Analyte 

Intake 

(mg/ko/davl 

Cadmium 

—  . 

Copper 

— 

Lead 

— 

Mercury 

— 

Silver 

— 

Zinc 

— 

Nitrite/nitrate 

— 

ODD 

7.56E-06 

DDE 

1.94E-06 

DDT 

1.61E-06 

Total 

Analyte 

Noncardnogenlc 

Intake 

(mq/kg/davl 

Cadmium 

1.63E-05 

Copper 

3.02E-04 

Lead 

3.11E-04 

Mercury 

2.04E-06 

Silver 

7.78E-06 

Zinc 

1.25E-03 

Nitrite/nltrate 

7.31  E-05 

ODD 

1.76E-05 

DDE 

4.53E-06 

DDT 

3.76E-06 

Totai 

Slope  Factor 

1/(mq/kQ/dav\  BISk 


- 

2.4E-01 

2E-06 

3.4E-01 

7E-07 

3.4E-01 

5E-07 

3E-06 

Reference  Dose 

Hazard 

(mg/kq/davl 

Quotient 

1.0E-03 

2E-02 

3.7E-02 

8E-03 

M 

•* 

3.0E-04 

7E-03 

6.0E-03 

2E-03 

2.0E-01 

6E-03 

1.6E+00 

5E-05 

*• 

** 

** 

5.0E-04 

8E-03 

5E-02  (a) 


-•  -  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor 
is  not  available. 

-  Reference  dose  Is  not  available. 

'  -  Replaces  original  Table  7-250  In  the  Final  Baseline  RA;  Dames  &  Moore,  1992a.  ,  ^ 

a)  -  Rnal  Bas^ho  RA  results  were  a  total  potential  carcinogenic  risk  of  5E-06  and  a  hazard  index  of  7E-02  (Dames  &  Moore,  1992a). 
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TABLE  7-251* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  inhaiation  of  Oust  at  Site  48 


Future  Residentiai  Land  Use  Scenario 

Analyte 

Cardnoganlc 

Intake 

(mg/kg/day) 

Slope  Factor 

1/(mq/kq/day) 

Risk 

Cadmium 

3.68E-10 

6.3E+00 

2E-09 

Copper 

— 

Lead 

Mercury 

... 

Silver 

Zinc 

Nitrite/nitrate 

DOO 

3.98E-10 

DDE  . 

1.02E.10 

DDT 

8.49E-11 

3.4E-01 

3E-11 

Total 

Noncarcinogenic 

Intake 

Reference  Dose 

2E-09 

Hazard 

Analyte 

fmg/kg/day) 

fmo/ko/day) 

Quotient 

Cadmium 

8.60E-10 

*• 

** 

Copper 

1.59E-08 

•• 

** 

Lead 

1.64E-08 

*• 

*• 

Mercury 

1.07E-10 

9.0E-05 

IE-06 

Silver 

4.10E-10 

M 

Zinc 

6.60E-08 

•• 

Nitrite/nitrate 

3.85E-09 

«« 

•* 

DDD 

9.29E.10 

*• 

DDE 

2.38E-10 

- 

** 

DDT 

1.98E-10 

•• 

tMr 

Total 


IE-06  (a) 


— •  -  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  Is  not  available. 

» Reference  dose  is  not  available. 

•  -  Replaces  original  Table  7-251  In  tbe  Final  Basefine  RA;  Dames  &  Moore.  1992a. 

(a)  -  Final  BaseUne  RA  results  were  a  total  potential  carchogenic  risk  of  3E-09  and  a  hazaid  Index  of  2E-06  (Dames  &  Moore,  1992a). 
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TABLE  7-252' 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  48 
Future  Residential  Land  Use  Scenario 


Analyte 

Cardnogenfc 

Intake 

(mg/Kfl/day) 

Slope  Factor 
l/Qng/kn/day) 

Risk 

Cadmium 

- 

Copper 

- 

— 

Lead 

- 

Mercury 

- 

— 

Silver 

— 

Zinc 

- 

— 

Nitrite/nitrate 

- 

— 

DDD 

5.37E-05 

2.4E-01 

IE-05 

ODE 

1.16E-05 

3.4E-01 

4E-06 

DDT 

3.95E-06 

3.4E-01 

IE-06 

Total 

2E-05 

Noncarcinogenic 

Intake 

Reference  Dose 

Hazard 

Anatyte 

(mg/Kg/day) 

(mg/Ka/<tey) 

Quotient 

Cadmium 

2.94E-04 

1.0E-03 

3E-01 

Copper 

XX 

3.7E-02 

XX 

Lead 

4.66E-04 

Mercury 

5.50E-05 

3.0E-04 

2E-01 

Silver 

XX 

5.0E-03 

XX 

Zinc 

XX 

2.0E-01 

XX 

Nitrite/nitrate 

XX 

1.6E+00 

XX 

DDD 

1.25E-04 

** 

DDE 

2.71  E-05 

DDT 

9.22E-06 

5.0E-04 

2E-02 

Total 

5E-01 

-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

"XX"  -  Quantitative  Information  on  uptake  factors  not  available. 

-  Reference  dose  Is  not  available. 

•  -  Replaces  original  Table  7-252  In  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  3E-05  and  a  hazard  Index  of  7E-01  (Dames  &  Moore.  1992a). 
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The  total  potential  cardnogenic  risk  and  noncardnogenic  hazard  for  inadvertent 
ingestion  of  contaminated  soil  (pathway  2)  are  3E-06  and  5E-02,  respectively.  These 
results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (5E-06  and  7E-02, 
respectively  (Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA,  the  potential 
carcinogenic  risk  is  due  to  the  presence  of  DDD,  DDE,  and  DDT. 

The  total  potential  carcinogenic  risk  and  noncardnogenic  hazard  for  inhalation 
of  contaminated  soil  as  airborne  dust  (pathway  3)  are  2E-09  and  lE-06,  respectively. 
These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (3E-09  and 
2E-06,  respectively  (Dames  &  Moore,  1992a)). 

The  total  potential  carcinogenic  risk  and  noncardnogenic  hazard  for 
consumption  of  crops  ungated  by  contaminated  groundwater  or  grown  in 
contaminated  soil  (pathway  12)  are  2E-05  and  5E-01,  respectively.  These  results  are 
slightly  lower  than  those  calculated  in  the  Baseline  RA  (3E-05  and  7E-01,  respectively 
(Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA  the  potential  carcinogenic  risk  of 
2E-05  is  due  to  the  presence  of  DDD,  DDE,  and  DDT. 

Table  7-253*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncardnogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  48,  which 
are  2E-05  and  6E-01,  respectively.  These  results  are  slightly  lower  than  those 
calculated  in  the  Baseline  RA  (4E-05  and  8E-01,  respectively  (Dames  &  Moore, 
1992a)).  The  crop  ingestion  pathway  appears  to  present  the  greatest  potential  risk. 

7J.7*  Operable  Unit  G:  Active  T.andfill  11) 

Tables  7-254*  through  7-256*  present  the  estimated  cardnogenic  intakes, 
noncarcinogenic  intakes,  potency  factors,  reference  doses,  potential  risks,  and  potential 
hazards,  as  applicable,  for  ingestion  of  contaminated  drinking  water,  dermal 
absorption  of  contaminants  in  groundwater,  and  crop  ingestion  (pathways  5, 7,  and  12), 
respectively,  for  the  future  residential  land  use  scenario  at  Site  11. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  ingestion 
of  contaminated  drinking  water  (pathway  5)  are  2E-04  and  2,  respectively.  These 
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TABLE  7-253* 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  48  -Future  Residential  Land  Use  Scenario 


Pathway 

tiSL 

Pathway 

Deacfiptlon 

Risk 

Indax 

1 

Dennai  Absorption  of  C^tamlnants  in  Soil 

NA 

NA 

2 

Incidental  Ingestion  of  Soil 

3E-06 

5E-02 

3 

Inhalation  of  Dust 

2E-09 

IE-06 

5 

Ingestion  of  Groundwater 

NA 

NA 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

2E-05 

5E-01 

Total 

2E-05 

(a) 

6E-01 

'NA*  •  Pathway  not  appicable  to  or  quantMied  for  site. 

*  -  Replaces  original  Table  7-253  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  wore  a  total  potential  carcinogenic  risk  of  4E-05  and  a  hazard  Index  of  8E-01  (Dames  &  Moore,  1992a). 
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TABLE  7-254* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Ingestion  of  Groundwater  at  Site  11 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

Intake 

(mg/kg/day) 

Slope  Factor 
1/(mg/kg/day) 

Risk 

Antimony 

Arsenic 

8.82E-05 

1.75E+00 

2E-04 

Barium 

— 

Chromium 

- 

Copper 

- 

— 

Lead 

Selenium 

— 

Vanadium 

... 

Zinc 

Cyanide 

- 

.. 

24DNT 

3.96E-05 

6.8E-01 

3E-05 

26DNT 

1.08E^5 

6.8E-01 

7E-06 

RDX 

1.21E-05 

1.1E-01 

1E-06 

Tetry! 

- 

- 

- 

Total 

Analyte 

Noncarcinogenic 

Intake 

(mg/kg/day) 

Reference  Dose 
(mg/kg/day) 

2E-04 

Hazard 

Quotient 

Antimony 

9.04E-05 

4.0E-04 

2E-01 

Arsenic 

2.06E-04 

3.0E-04 

7E-01 

Barium 

1.85E-03 

7.0E-02 

3E-02 

Chromium 

4.47E-04 

5.0E-03 

9E-02 

Copper 

3.81  E-04 

3.7E-02 

1E-^2 

Lead 

8.03E-05 

*• 

*• 

Selenium 

9.37E-04 

5.0E4)3 

2E-01 

Vartadium 

1.50E-03 

7,0E-O3 

2E-01 

Zinc 

7.26E-04 

2.0E-01 

4E-03 

Cyanide 

1.74E-04 

2.0E-02 

9E-03 

24DNT 

9.23E-05 

2.0E4)3 

5E-02 

26DNT 

2.51  E-05 

1.0E-03 

3E-02 

RDX 

2.82E-05 

3.0E-03 

9E-03 

Tetryl 

1.72E-05 

1.0E-02 

2E-03 

Total 

Not  caicutated  because  contaminant  1$  not  considered  a  carcinogen  or  potency  factor 
b  not  available. 

-  Reference  dose  not  available. 

•  -  Replaces  original  Table  7-254  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  -  Results  are  unchanged  from  those  presented  in  the  Final  Baseline  RA  (Dames  &  Moore,  1992a). 

2E+00  1 

TABLE  7-255* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Dermal  Absorption  of  Groundwater  Contaminants  at  Site  11 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

Intake 

Slope  Factor 

Anafytfl 

fmo/ko/dav) 

1/(in9/Ka/dav^ 

Bisk 

24DNT 

2.56E-07 

6.8E-01 

2E-07 

26DNT 

5.86E-08 

6.8E-01 

4E-08 

RDX 

7.20E-09 

1.1E-01 

8E-10 

Tetryl 

— 

— 

Total 

2E-07 

Noncardnogenic 

intake 

Reference  Dose 

Hazard 

Analyte 

(mg/Kg/day) 

(tnq/kq/day) 

Quotient 

24DNT 

5.96E-07 

2.0E-03 

3E-04 

26DNT 

1.37E-07 

1.0E-03 

IE-04 

RDX 

1.68E-08 

3.0E-03 

6E-06 

Tetryl 

1.46E-08 

1.0E-02 

IE-06 

Total 

4E-04 

.  Not  calcutated  because  contaminant  b  not  considered  a  carcinogen  or  potency  factor  is  not  availabie. 

*  -  Replaces  original  Table  7-255  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  3E-07  and  a  hazard  Index  of  6E-04  (Dames  &  Moore,  1992a). 
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TABLE  7-256* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  1 1 
Future  Residential  Land  Use  Scenario 


Anatyta 

Carcinogenic 

Intake 

(mg/kg/iJay) 

Slope  Factor 
Vtrfig/KofdfliQ 

Risk 

Antimony 

- 

- 

Arsenic 

1.41  E-08 

1J5E+00 

2E-08 

Barium 

- 

- 

- 

Chromium 

- 

- 

Copper 

- 

- 

- 

Lead 

- 

- 

Selenium 

- 

- 

- 

Vanadium 

- 

- 

- 

Zinc 

- 

- 

- 

Cyanide 

- 

- 

- 

24DNT 

5.04E-06 

6.8E-01 

3E-06 

26DNT 

1.38E-06 

6.8E-01 

9E-07 

RDX 

1.74E-06 

1. IE-01 

2E-07 

Tetryl 

— 

Total 

Analyte 

Noncarcinogenic 

intake 

(mg/kg/day) 

Rafarenca  Dom 
(maWday) 

5E-06 

Hazard 

OUQtlflOt 

Antimony 

XX 

4.0E-04 

XX 

Arsenic 

3.29E-08 

3.0E-04 

IE-04 

Barium 

XX 

7.0E-02 

XX 

Chromium 

1.79E-08 

5.0E-03 

4E-06 

Copper 

XX 

3.7E-02 

XX 

Lead 

1.61  E-08 

•• 

*« 

Selenium 

XX 

5.0E-03 

XX 

Vanadium 

XX 

7.0E-03 

XX 

Zinc 

XX 

2.0E-01 

XX 

Cyanide 

XX 

2.0E-02 

XX 

24DNT 

1.18E-05 

2.0E-03 

6E-03 

26DNT 

3.23E-06 

1.0E-03 

3E-03 

RDX 

4.06E-06 

3.0E-03 

IE-03 

Tetryl 

2.27E-06 

1.0E-02 

2E-04 

Total 

IE-02 

-  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 

"XX*  -  QuanUtatfve  Infonnatlon  on  uptake  factors  not  available. 

-  Reference  dose  not  avallabte. 

*  -  Replaces  original  Table  6-228  in  the  Finai  Baseline  RA;  Dames  &  Moore,  1992a. 

(a)  -  Final  Baseline  RA  results  were  a  total  potential  carcinogenic  risk  of  6E-06  and  a  hazard  index  of  2E-02  (Dames  &  Moore,  1992a). 
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results  are  unchanged  from  those  calculated  in  the  Baseline  RA.  As  in  the  Baseline 
RA,  the  potential  carcinogenic  risk  of  2E-04  is  due  mainly  to  the  presence  of  arsenic. 
The  potential  noncardnogenic  hazard  of  2  is  due  mainly  to  the  presence  of  antimony, 
arsenic,  selenium,  and  vanadium.  Of  these  four  contaminants,  only  arsenic  and 
selenium  share  a  similar  adverse  health  effect  (i.e.,  peripheral  neuropathy)  based  on 
chronic  oral  exposure.  Adverse  health  effects  of  antimony  include  decreased  lifespan, 
altered  cholesterol  levels,  decreased  glucose  levels,  and  decreased  heart  weight. 
Vanadium  mildly  affects  the  gastrointestinal,  renal,  and  respiratory  systems.  Based  on 
this  evaluation,  the  hazard  index  of  2  may  be  an  overestimate,  because  effects  for  most 
of  the  contaminants  differ.  Summing  the  hazard  quotients  for  arsenic  (0.7)  and 
selenium  (0.2)  may  be  appropriate  to  yield  a  hazard  index  of  1  for  these  two 
contaminants.  For  antimony  and  vanadium,  it  may  be  more  appropriate  to  separately 
consider  the  hazard  quotients. 

The  total  potential  carcinogenic  risk  and  noncardnogenic  hazard  for  absorption 
of  contaminants  in  groundwater  during  showering  (pathway  7)  are  2E-07  and  4E"04, 
respectively.  These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA 
(3E-07  and  6E-04,  respectively  (Dames  &  Moore,  1992a)). 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for 
consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown  in 
contaminated  soil  (pathway  12)  are  5E-06  and  lE-02,  respectively.  These  results  are 
slightly  lower  than  those  calculated  in  the  Baseline  RA  (6E-06  and  2E-02,  respectively 
(Dames  &  Moore,  1992a)).  As  in  the  Baseline  RA,  the  potential  carcinogenic  risk  of 
5E-06  is  due  mainly  to  the  presence  of  2,4-DNT  and  2,6-DNT. 

Table  7-257*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  11,  which 
are  2E-04  and  2,  respectively.  These  results  are  unchanged  from  those  calculated  in 
the  Baseline  RA.  The  ingestion  of  contaminated  drinking  water  pathway  appears  to 
present  the  greatest  potential  risk  and  hazard. 
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TABLE  7-257* 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  11  —Future  Residential  Land  Use  Scenario 


Pathway  Pathway 

Na  Description 


Risk 


Hagarri 


1 

Dermal  Absorption  of  Contaminants  in  Soil 

NA 

NA 

2 

incidental  ingestion  of  Soil 

NA 

NA 

3 

inhalation  of  Oust 

NA 

NA 

5 

Ingestion  of  Groundwater 

2E-04 

2E+00 

6 

inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

2E-07 

4E-04 

12 

Consumption  of  Crops 

5E-06 

IE-02 

Total 

2E-04  (a) 

2E-)-00  (a) 

■NA"  -  Pathway  not  applicabte  to  or  quantified  for  site. 

*  •  Replaces  original  Table  7-257  In  the  Final  Baseline  RA;  Dames  &  Moore,  1 992a. 

(a)  -  Results  are  unchanged  from  those  presented  in  the  Final  Baseline  RA  (Dames  S  Moore,  1992a). 
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7J.8*  Operable  Unit  H:  Defense  Re-utilization  Marketing  Office  and  Other 

Administration  Area  Sites 

73.8.1*  Site  22!  DRMOArea.  Tables  7-258*  through  7-260*  present  the  estimated 
carcinogenic  intakes,  noncardnogenic  intakes,  potency  factors,  reference  doses, 
potential  risks,  and  potential  hazards,  as  applicable,  for  incidental  soil  ingestion,  dust 
inhalation,  and  crop  ingestion  (pathways  2,  3,  and  12),  respectively,  for  the  future 
residential  land  use  scenario  at  followup  fieldwork  Site  22. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inadvertent 
ingestion  of  contaminated  soil  (pathway  2)  are  7E-06  and  IE +00,  respectively.  These 
results  are  slightly  greater  than  or  equal  to  those  calculated  in  the  Baseline  RA  (3E-07 
and  IE +00,  respectively  (Dames  &  Moore,  1992a)).  The  potential  carcinogenic  risk 
of  7E-06  is  due  mainly  to  the  presence  of  beryllium. 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for  inhalation 
of  contaminated  soil  as  airborne  dust  (pathway  3)  are  lE-08  and  4E-04,  respectively. 
These  results  are  slightly  lower  than  those  calculated  in  the  Baseline  RA  (3E-08  and 
5E-04,  respectively  (Dames  &  Moore,  1992a)). 

The  total  potential  carcinogenic  risk  and  noncarcinogenic  hazard  for 
consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown  in 
contaminated  soil  (pathway  12)  are  2E-06  and  7E-01,  respectively.  The  potential  risk 
is  slightly  higher  than  that  of  lE-06  calculated  in  the  Baseline  RA  (Dames  &  Moore, 
1992a)  and  is  mainly  due  to  the  presence  of  beryllium  in  soil.  The  hazard  is  slightly 
lower  than  that  of  2E+00  calculated  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

Table  7-261*  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  22,  which 
are  9E-06  and  2,  respectively.  The  potential  risk  is  slightly  higher  than  that  of  lE-06 
calculated  in  the  Baseline  RA,  while  the  noncarcinogenic  hazard  is  slightly  lower  than 
that  of  3  calculated  in  the  Baseline  RA  (Dames  &  Moore,  1992a).  As  in  the  Baseline 
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TABLE  7-258' 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  22 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

intake 

(mg/kgiday) 

Slope  Factor 

l/tmg/kg/day) 

Bisil 

Antimony 

- 

Barium 

— 

mm 

Beryllium 

1.56E-06 

4.3E+00 

7E-06 

Cadmium 

— 

Copper 

Lead 

— 

Mercury 

— 

Potassium 

Silver 

— 

Thallium 

Zinc 

ODD 

6.11E-08 

2.4E-01 

IE-08 

ODE 

7.83E-08 

3.4E-01 

3E-08 

DDT 

2.02E^7 

3.4E-01 

7E-08 

Total 

Noncarcinogenic 

Intake 

Reference  Doee 

7E-06  (a) 

Hazard 

Analyte 

fmg/kg/day) 

fmg/kg/day) 

■Quotient 

Antimony 

1.20E-04 

4.0E-04 

3E-01 

Barium 

4.60E-04 

7.0E-02 

7E-03 

Beryllium 

3.65E-06 

5.0E-03 

7E-04 

Cadmium 

3.73E-05 

1.0E-03 

4E-02 

Copper 

2.70E-03 

3.7E-02 

7E-02 

Lead 

3.58E-03 

** 

Mercury 

6.25E-07 

3.0E-04 

2E.03 

Potassium 

5.55E-03 

- 

•• 

Silver 

5.74E-07 

5.0E-03 

IE-04 

Thallium 

6.61  E-05 

8.0E-05 

8E-01 

Zinc 

1.95E-03 

2.0E-01 

IE-02 

ODD 

1.42E-07 

tM 

•* 

DOE 

1.83E.07 

•• 

•• 

DDT 

4.71  E-07 

5.0E-04 

9E-04 

Total 

1E+00  (a) 

-  Not  calculated  because  contaminant  is  not  considefed  a  carcinogen  or  potency  factor 
is  not  available. 

-  Reference  dose  is  not  availabto. 

•  -  Replaces  original  Table  7-238  In  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  -  Rnai  Baseline  RA  results  were  a  total  carcinogenic  risk  of  3E-07  and  a  hazard  index  of  1  (Dames  &  Moore,  1992a). 
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TABLE  7-259* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  22 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

Intake 

(mgftg/dan) 

Slop#  Factor 
l/lmg/kg/dav^ 

Risk 

Antimony 

— 

— 

Barium 

- 

— 

Berytltum 

1.86E-10 

8.4E*»^ 

2E-09 

Cadmium 

1.90E-09 

6.3E+00 

IE-08 

Copper 

- 

— 

* 

Lead 

- 

— 

— 

Mercury 

- 

— 

Potassium 

- 

— 

mm 

Silver 

- 

— 

Thallium 

- 

— 

““ 

Zinc 

- 

- 

ODD 

7.28E-12 

— 

DOE 

9.33E-12 

- 

— 

DDT 

2.41  E-11 

3.4E-01 

2E-12 

Total 

Noncarcinogenic 

intake 

Reference  Dose 

IE-08  (a) 

Hazard 

Analyte 

(mg/Kq/day) 

(mg/kg/davl 

Quotient 

Antimony 

1.43E^8 

** 

•• 

Barium 

5.49E-08 

1,4E-04 

4E-04 

Beryllium 

4.35E-10 

«• 

•* 

Cadmium 

4.44E-09 

** 

Copper 

3.22E-07 

** 

s* 

Lead 

4.26E-07 

Mercury 

7.44E-11 

9.0E-05 

8E-07 

Potassium 

6.62E-07 

** 

Silver 

6.83E-11 

•* 

Thallium 

7.88E-09 

•• 

** 

Zinc 

2.32E-07 

•• 

ODD 

1.70E-11 

«• 

DDE 

2,18E-11 

*• 

Mr 

DDT 

5.62E-11 

•• 

M 

Total 


4E-04  (a) 


-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 
"*T  “  Reference  dose  is  not  available. 

•  -  Replaces  original  Table  7-259  in  the  Final  Baseline  RA:  Dames  &  Moore,  1992a. 

(a)  -  Fnal  Baseline  RA  results  were  a  total  carcinogenic  risk  of  3E-08  and  a  hazard  index  of  5E-04. 
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TABLE  7-260* 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  22 
Future  Residential  Land  Use  Scenario 


Analyte 

Carcinogenic 

Intake 

imgflcg/day) 

Slope  Factor 
1/fmg/kg/day) 

BiaK 

Antimony 

- 

- 

— 

Barium 

- 

Beryllium 

4.69E-07 

4.3E+00 

2E-06 

Cadmium 

— 

Copper 

- 

... 

.. 

Lead 

- 

Mercury 

- 

— 

Potassium 

— 

— 

Sliver 

Thallium 

— 

.. 

Zinc 

- 

ODD 

4.34E-07 

2,4E*01 

IE-07 

DOE 

4.68E-07 

3.4E-01 

2E-07 

DDT 

4.95E-07 

3.4E*01 

2E-07 

Total 

Noncarcinogenic 

intake 

Refdrence  Dose 

2E-06  (a) 

Hazard 

Analyte 

(mg/hg/day) 

(mg/kg/day) 

Quotient 

Antimony 

XX 

4.0E-04 

XX 

Barium 

XX 

7.0E-02 

XX 

Beryllium 

1.09E-06 

5.0E*03 

2E-04 

Cadmium 

6.71  E*04 

1.0E«03 

7E-01 

Copper 

XX 

3.7E-02 

XX 

Lead 

5.36E-03 

•• 

- 

Mercury 

1.69E-05 

3.0E-04 

6E-02 

Potassium 

XX 

- 

M 

Silver 

XX 

5.0E-03 

XX 

Thallium 

XX 

8.0E-05 

XX 

Zinc 

XX 

2.0E-01 

XX 

ODD 

1.01E-06 

M 

*• 

DDE 

1.09E*06 

- 

DDT 

1.15E-06 

5.0E-04 

2E-03 

Total 

7E-01  (a) 

•  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor  is  not  available. 
"XX*  •  Quantitative  information  on  uptake  factors  not  available. 

-  Reference  dose  is  not  available. 

*  •  Replaces  originai  Table  7*260  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a. 

(a)  •  Final  Baseline  RA  results  were  a  total  carcinogenic  risk  of  1 E-06  and  a  hazard  index  of  2. 
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TABLE  7-261* 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  22  —Future  Residential  Land  Use  Scenario 


Pathway 

NOa 

Pathway 

Description 

Risk 

Hazard  Index 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

NA 

NA 

2 

Incidentai  Ingestion  of  Soil 

7E-06 

1E+00 

3 

Inhalation  of  Oust 

^  IE-08 

4E-04 

5 

ingestion  of  Groundwater 

NA 

NA 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

2E-06 

7E-01 

Total  8E-4J6  (a)  2E+00  (a) 


■TJA"  -  Pathway  not  applicable  to  or  quantiffed  for  Site. 

•  -  Replaces  original  Table  7.261  in  the  Rnal  Baseline  RA;  Dames  &  Moore.  1992a. 

<a)  -  Rnal  BaseUne  RA  results  were  a  multipie  pathway  carcinogenic  risk  and  a  hazard  index  of  1E.06  and  3,  respectively. 


RA,  the  crop  ingestion  and  soil  ingestion  pathways  appear  to  present  the  greatest 
potential  risk  and  hazard. 

73.83  Site  44:  Road  Oil  Application/Disposal  Location  11.  Tables  7-265A  through 
7-265C  present  the  estimated  noncarcinogenic  intakes,  reference  doses,  and  potential 
hazards,  as  applicable,  for  incidental  soil  ingestion,  dust  inhalation,  and  crop  ingestion 
(pathways  2,  3,  and  12),  respectively,  for  the  future  residential  land  use  scenario  as 
Site  44  Location  H. 

Because  potency  factors  are  not  available  for  any  of  the  soil  contaminants  of 
concern  at  Site  44  Location  H,  a  carcinogenic  risk  is  not  calculated  for  the  soil 
ingestion,  dust  inhalation,  or  crop  ingestion  pathways.  The  total  potential 
noncarcinogenic  hazard  for  inadvertent  ingestion  of  contaminated  soil  (pathway  2)  is 
5E-04.  The  total  potential  noncarcinogenic  hazard  for  inhalation  of  contaminated  soil 
soil  as  airborne  dust  (pathway  3)  is  not  calculated,  because  inhalation  reference  doses 
are  not  available  for  the  contaminants  of  concern.  The  total  potential  noncarcinogenic 
hazard  for  consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown  in 
contaminated  soil  (pathway  12)  is  not  calculated,  because  oral  reference  doses  and 
uptake  are  not  available  for  the  contaminants  of  concern.  Because  soil  sampling  was 
not  previously  performed,  no  Baseline  RA  results  are  available  for  the  above 
pathways. 

Table  7-265D  presents  the  multiple  pathway  noncarcinogenic  hazard  for  the 
future  residential  land  use  scenario  at  Site  44  Location  H.  A  potential  carcinogenic 
risk  is  not  calculated,  because  potenqr  factors  are  not  available  for  any  of  the 
contaminants  of  concern.  The  total  potential  noncarcinogenic  hazard  is  5E-04. 
Because  soil  sampling  was  not  previously  performed,  no  Baseline  RA  results  are 
available  for  this  site. 

7.3.10*  Operable  Unit  J:  Miscellaneous  UMDA  Sites 

7.3.10.1*  Site  2:  Storage  Igloos.  Tables  7-269A  through  7-269C  present  the  estimated 
carcinogenic  intakes,  noncarcinogenic  intakes,  potency  factors,  reference  doses, 
potential  risks,  and  potential  hazards,  as  applicable,  for  incidental  soil  ingestion,  dust 
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TABLE  7-265A 


Potential  Carcinogenic  Risks  and  Noncarclnogenlc  Hazards 
Due  to  Incidental  Ingestion  of  Soil  at  Site  44,  Location  II 
Future  Residential  Land  Use  Scenario 


Analyte 

Lead 

Silver 

Total 


Cardnogenie 

Intake 

(mg/Kg/day) 


Slope  Factor 
l/(inQ/lM/dav^ 


Bisk 


Anaivte 

Lead 

Silver 

Total 


Noncardnogenic 
Intake 
(mg/kp/dav) 
2.47E-05 
2.51  E-06 


Reference  Dose 
(mg/ko/davl 
«• 

5.0E-03 


OE+00  (a) 


Hazard 

Quotient 

M 

5E-04 


5E-04 


(a) 


.  (slot  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor 
Is  not  avalable. 

**  -  Reference  dose  Is  unavalable 

(a)  -  Because  no  sol  sampling  was  previously  performed,  no  Final  Baselne  RA  results  are  available. 
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TABLE  7-265B 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  44,  Location  11 
Future  Residential  Land  Use  SMnark) 


Cardnoganlc 

intake 

Slopa  Factor 

Analyte 

tmo/kq/day) 

l/Ong/Kg/dsy) 

Risk 

Lead 

_ 

Silver 

- 

- 

- 

Total 

OE+00 

Noncarcinogenic 

Intake 

Reference  Dose 

Hazard 

Analyte 

tmglKg/day) 

(mq/kq/day) 

Quotient 

Lead 

9.60E-09 

•• 

M 

SHver 

9.75E-10 

•a 

•* 

Total 

OE+00 

Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  H  not  availabie. 
~  -  Reference  dose  is  not  avalabie. 

(a)  -  Because  no  soil  samping  was  previously  performed,  no  Final  Baseftie  RA  results  are  avalabie. 
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TABLE  7-265C 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops  at  Site  44,  Location  II 
Future  Residential  Land  Use  Scenario 


Analyte 

Cardnoganic 

Intake 

(mg/Ka/dsy) 

Slope  Factor 
1/(tng/kg/davl 

Bbk 

iBad 

- 

— 

Silver 

Total 

Noncardnoganlc 

Intake 

Refaranca  Dose 

OE+OO 

Hazard 

Analyte 

(mg/Kg/daad 

(mg/Kg/dsy) 

Quotient 

Lead 

3.70E-05 

Silver 

XX 

5.0E-03 

XX 

Total 

OE+00 

-  Not  calculated  because  contaminant  Is  not  consWered  a  carcinogen  or  potency  factor  Is  not  available, 
•yx"  -  Quantitative  Wonnation  on  uptake  factors  not  avalable. 

~  -  Reference  dose  is  not  avalable. 

(a)  -  Because  no  sol  samping  was  previously  performed,  no  Final  Baselne  RA  results  are  avalable. 
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TABLE  7-265D 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
at  Site  44,  Location  II  —  Future  Residential  Land  Use  Scenario 


Pathway  Pathway 


tbL 

Daacriptlon 

Risk 

Hazard  ln<iax 

1 

Dermal  Absorption  of  Contaminants  in  Soil 

NA 

NA 

2 

Incidental  Ingestion  of  Soil 

OE+00 

5E-04 

3 

Inhalation  of  Dust 

OE-KX) 

OE+00 

5 

Ingestion  of  Groundwater 

NA 

NA 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

OE+00 

OE+00 

Total 

OE+00 

(a) 

5E-04 

*NA*  •  Pathway  not  applicable  to  or  quantNfed  for  sie. 

(a)  -  Because  no  soil  sampling  was  previously  perfonned.  no  Final  Baseline  RA  results  are  available. 
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TABLE  7-269A 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Incidental  ingestion  of  Soli 
Between  Storage  Igloos  H1641  and  H1642  at  Site  2 
Future  Residential  Land  Use  Scenario 


Carcinogenic 

intake 

Analyte  (mg/Kg/day) 

Chromium  - 

Lead  - 

Zinc  - 

Total 


Noncarcinogenic 

Intake 

Analyta  (nHl/Kg/<i«Q 

Chromium  9.21  E-04 

tjoad  6.21  E-03 

Zkic  1.50E-03 

Total 


Slope  Factor 
l/ftng/Wday) 

Risk 

- 

- 

- 

- 

- 

— 

OE+OO  (a) 

Reference  Dose 

Hazard 

(mp/ko/davl 

Quotient 

5.0E-03 

2E-01 

** 

2.0E-01 

8E-03 

2E-01  (a) 

-  Not  calculated  because  contaminant  is  not  considered  a  carcinogen  or  potency  factor 
Is  not  avaiable. 

-  Reference  dose  is  not  avaHable. 

(a)  -  Because  no  sol  sampling  was  previously  performed,  no  Final  Baseline  RA  results  are  avaiable. 
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TABLE  7-269B 


Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust 

Between  Storage  Igloos  H1641  and  H1642  at  Site  2 
Future  Residential  Land  Use  Scenario 


Analyte 

Chromium 

Lead 

Zinc 

Total 


Carcinogenic 

Intake 

(mg/kg/day) 

2.16E-08 


Slope  Factor 

3/(mg/Kg/day) 

4.2E+01 


Risk 

9E-07 


9E-07  (a) 


NoncarcirK>genlc 

Intake 

Referanoe  Dm 

Analyte 

(mg/kg/day) 

(mq/lcg/day) 

Chromium 

5.05E-08 

6.0E-07 

Lead 

3.40E-07 

•• 

Zinc 

8.23E-08 

Total 


Hazard 

Quotient 

8E-02 


8E-02  (a) 


-  Not  calculated  because  contaminant  Is  not  considered  a  carcinogen  or  potency  factor  is  not  avaSable. 

-  Reference  dose  is  not  avalable. 

(a)  -  Because  no  soH  sampling  was  previously  performed,  no  Final  Baselne  RA  results  are  available. 
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TABLE  7-269C 


Potential  Carcinogenic  Rlske  and  Noncarcinogenic  Hazards 
Due  to  the  Consumption  of  Crops 
Between  Storage  Igloos  H1641  and  H1M2  at  Site  2 
Future  Residential  Land  Use  Scenario 


Analyte 

Cardnoganic 

Intake 

Cmg/Kg/dav) 

Slope  Factor 
1/(iiig/kg/day) 

Risk 

Chromium 

- 

— 

•• 

Lead 

- 

— 

Zinc 

- 

— 

Total 

Analyte 

Noncarcinogenic 

Intake 

(mg/Kg/day) 

Reference  Dose 
(mg/Kg/day) 

OE+00 

Hazard 

Quotient 

Chromium 

2.76E-04 

5.0E-03 

6E-02 

Lead 

9.32E-03 

M 

Zinc 

XX 

2.0E-01 

XX 

Total 

6E-02 

•  Not  calculated  because  contaminant  is  not  consWered  a  carcinogen  or  potency  factor  Is  not  avaHabie. 
"XX”  -  Quantitative  information  on  uptake  factors  not  available. 

"  -  Reference  dose  is  not  avalable. 

(a)  -  Because  no  soft  sampNng  was  previously  performed,  no  Final  Baseline  RA  resulls  are  available. 
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inhalation,  and  crop  ingestion  (pathways  2,  3,  and  12),  respectively,  for  the  future 
residential  land  use  scenario  at  followup  fieldwork  Site  2  (between  storage  igloo 
blocks  H1641  and  H1642). 

The  total  potential  noncarcinogenic  hazard  for  inadvertent  ingestion  of 
contaminated  soil  (pathway  2)  is  2E-01.  The  total  potential  carcinogenic  risk  for  soil 
ingestion  is  not  calculated,  because  the  contaminants  of  concern  are  not  considered 
to  be  carcinogens  via  oral  pathways.  The  total  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  for  inhalation  of  contaminated  soil  as  airborne  dust  (pathway 
3)  are  9E-07  and  8E-02,  respectively.  The  total  potential  carcinogenic  risk  for 
consumption  of  crops  irrigated  by  contaminated  groundwater  or  grown  in 
contaminated  soil  (pathway  12)  is  not  calculated,  because  the  contaminants  of  concern 
are  not  considered  to  be  carcinogens  via  oral  pathways.  The  total  potential 
noncarcinogenic  hazard  for  consumption  of  crops  is  6E-02.  Because  no  sampling  was 
previously  performed,  no  Baseline  RA  results  are  available  for  the  above  pathways. 

Table  7-269D  presents  the  multiple  pathway  potential  carcinogenic  risk  and 
noncarcinogenic  hazard  for  the  future  residential  land  use  scenario  at  Site  2,  between 
storage  igloo  blocks  H1641  and  H1642.  The  total  potential  carcinogenic  risk  is  9E-07, 
and  the  total  potential  noncarcinogenic  hazard  is  3E-01.  Because  no  sampling  was 
previously  performed,  no  Baseline  RA  results  are  available  for  this  site. 

7.4*  EVALUATION  OF  EXPOSURE  TO  T.KAn 

The  EPA  UBK  model  used  to  assess  potential  exposure  to  lead  at  UMDA  sites 
is  discussed  in  detail  in  Section  7.4.1  of  the  Baseline  RA. 

7.4.2  Application  of  the  Untake/Biokinetic  Model  to  Selected  UMDA  Sitas 

Sites  selected  for  application  of  the  UBK  model  include  all  UMDA  sites  where 
lead  was  detected  in  soil  at  a  concentration  greater  than  200  ppm.  A  review  of  the 
occurrence  and  distribution  tables  presented  in  Section  3.0  of  the  Baseline  RA  and 
Section  3.0*  of  the  addendum  indicates  that  15  sites-Sites  1, 13, 14, 32  (Location  II), 
37, 39,  and  46,  and  followup  fieldwork  Sites  2, 15, 17, 18, 19, 22, 26,  and  47-meet  this 
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TABLE  7-269D 


Multiple  Pathway  Potential  Carcinogenic  Risks  and  Noncarclnogenic  Hazards 
Between  Storage  Igloos  H1641  and  H1642  at  Site  2 
ciiiiira  RosMAntiai  Land  Use  Scenario 


Pathway 

NQa 

Pathway 

PaacriPtLofl 

Risk 

Hnyaid  Indax 

1 

Dennal  Absorption  of  Contaminants  in  Soil 

NA 

NA 

2 

Incidental  Ingestion  of  Soil 

OE+00 

2E-01 

3 

Inhalation  of  Dust 

9E-07 

8E-02 

5 

Ingestion  of  Groundwater 

NA 

NA 

6 

Inhalation  of  Volatile  Contaminants 

Emitted  From  Groundwater  During  Showering 

NA 

NA 

7 

Dermal  Absorption  of  Groundwater 

Contaminants  During  Showering 

NA 

NA 

12 

Consumption  of  Crops 

OE+00 

6E-02 

9E-07  (a)  3E-01  (a) 


■NA*  -  PaBiwty  not  applcabto  to  or  quanWed  for  ate. 

(a)  -  Because  no  sol  sampinfl  ***  previously  perfotined,  no  Final  Baseline  RA  rasuls  are  avalable. 
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criterion.  These  15  sites  are  listed  in  Table  7-290.*  At  200  mg/kg,  using  the  default 
values,  more  than  99.9  percent  of  children  0  to  6  years  of  age  would  have  blood  lead 
levels  of  less  than  or  equal  to  10  fig/dL  A  blood  lead  level  of  10  ng/dL  is  the  lower 
end  of  the  range  (10  to  15  ng/6L)  identified  by  the  CDC  (1991)  as  that  where  effects 
may  be  seen  in  some  of  the  population.  EPA  (1986)  and  CDC  (1991)  summarize  the 
relationship  between  lead  blood  concentrations  and  adverse  health  effects  in  children. 
In  general,  the  observed  effects  (particularly  neurological  toxidly)  occur  at  much  lower 
blood  lead  concentrations  in  exposed  children  than  in  adults. 

The  inhibition  of  erythrocyte  amino  leuvinilic  add  (ALA)  dehydratase,  which 
is  apparently  a  reversible  effect,  occurs  at  blood  lead  levels  less  than  10  fig/dh.  At 
10  to  30  fig/dL,  and  possibly  lower,  lead  is  assodated  with  subtle  deficiencies  in 
intelligence  quotient  (IQ)  scores,  attention  span,  sodal  development,  and 
electroencephalographic  data.  Although  individual  studies  are  sometimes  flawed,  the 
overaU  weight  of  evidence  from  multiple  childhood  studies  strongly  supports  the 
concept  that  irreversible  neurological  damage  can  occur  in  the  range  of  10  to  15 
/ig/dL.  Erythrocyte  protoporphyrin  levels,  diagnostic  of  the  failure  to  take  up  iron 
during  heme  formation,  also  become  elevated  at  these  blood  levels. 

At  40  ng/dL,  and  possibly  lower,  elevated  blood  and  urinary  ALA  levels,  and 
reduced  hemoglobin  concentration~both  indicative  of  significantly  impaired 
hematopoiesis-are  observed  in  children.  Because  of  the  putative  accumulation  of 
ALA  in  brain  tissue,  neurological  damage  becomes  more  severe.  Neurotoxicity  at 
blood  concentrations  of  40  to  60  fig/dL  includes  reductions  in  nerve  conduction 
velocities  and  peripheral  neuropathies.  Impairment  of  vitamin  D  metabolism  is  severe 
at  blood  lead  levels  of  30  to  50  ng/dL.  This  impairment  results  in  altered  calcium 
homeostasis,  with  probable  adverse  effects  on  mineral  metabolism,  immunoregulation, 
and  susceptibility  to  tumor  induction. 

At  70  to  100  ng/dL,  lead  induces  a  severe  anemia,  chronic  nephropathy,  colic, 
and  other  gastrointestinal  symptoms.  The  nephropathy  is  characterized  by 
aminoaciduria,  or  the  abnormal  discharge  of  protein  precursors  into  the  urine. 
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Results  of  the  Uptake/Biokinetic  Model  for  Lead  at  Selected  UMDA  Sites 
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Encephalopathy,  or  organic  brain  damage,  is  first  observed  at  concentrations  of  80  to 
100  Mg/dL  blood  lead. 

The  UBK  model  was  run  using  the  program  default  parameters  provided  in 
Section  7.4.1  of  the  Baseline  RA,  except  for  the  soil/dust  concentrations  and 
groundwater  concentrations,  which  are  site-specific.  The  site-specific  soil  and 
groundwater  concentrations  are  calculated  as  described  in  Section  6.4  of  the  Baseline 
RA  and  are  presented  in  Table  7-290*.  In  the  absence  of  site-specific  groundwater 
data,  the  program  default  value  of  4  /tg/L  is  used.  The  dust  concentration  is  assumed 
to  equal  the  site-specific  soil  concentration,  and  a  constant  dust  concentration  is  used. 
The  default  air  concentration  of  0.20  microgram  per  cubic  meter  (/tg/m^)  is  used  in 
lieu  of  site-specific  modeled  air  concentrations,  because  modeled  air  concentrations 
based  on  current  soil  lead  concentrations  may  not  represent  conditions  under  a  future 
residential  scenario. 

Table  7-290*  presents  the  results  of  the  UBK  model  for  aU  UMDA  sites 
evaluated.  The  geometric  mean  blood  lead  concentration  and  percentage  of  the 
population  below  and  above  the  cutofis  of  10  /tg/dL  and  15^g/dL  are  presented. 
Figures  7-1*  and  7-2*  are  examples  of  the  model  output  for  followup  fieldwork  Site 
15;  they  show  the  bell-shaped  probability  density  function  using  cutoffs  of  10  and  15 
/ig/dL,  respectively.  The  results  presented  in  Table  7-290*  indicate  that  several 
UMDA  sites  have  lead  concentrations  that  may  result  in  unacceptable  e^osure  levels; 
the  determination  of  unacceptable  exposure  levels  is  dependent  on  how  much  of  the 
population  you  want  to  protect  and  the  blood  lead  cutoff  selected.  For  example,  at 
six  sites  (Sites  1  and  32  (Location  H),  and  followup  fieldwork  Sites  2, 17, 19,  and  22), 
less  than  95  percent  of  the  population  is  predicted  to  have  a  blood  lead  level  below 
10  ftg/L  or  below  15  /zg/dL.  If  the  degree  of  protectiveness  selected  is  99  percent  of 
the  population,  10  sites  (Sites  1, 32  (Location  11),  and  37,  and  followup  fieldwork  Sites 
2,  15,  17,  19,  22,  26,  and  47)  are  predicted  to  have  less  than  99  percent  of  the 
population  below  a  blood  lead  level  of  10  /zg/dL;  and  sbc  sites  (Sites  1  and  32 
(Location  II),  and  followup  fieldwork  Sites  2, 17, 19,  and  22)  are  predicted  to  have  less 
than  99  percent  of  the  population  below  a  blood  lead  level  of  15  ng/6L. 
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rumsiton  I^Cbtooa 


BLOOD  LEAD  CONCENTRATION  <u«/dlL> 
a  to  84  Honihs 


figure  7-1* 

bell-shaped  probability  density  function 
FOB  SITE  15 

USING  A  CUTOFF  OF  lOiig/dl  BLOOD  LEAD 
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Dames  &  K^oora 


Funaiton  F<l»loo4 


2  4  6  8  10  12  14  16  18 

BLOOD  LEAD  CONCENTRATION  CuvXdL) 
a  to  84  Month* 


FIGURE  7-2* 

BELL-SHAPED  PROBABILITY  DENSITY  FUNCTION 
FOR  SITE  15 

USING  A  CUTOFF  OF  15jjg/dl  BLOOD  LEAD 
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In  general,  with  the  addition  of  the  followup  fieldwork  results,  predictions  based 
on  the  UBK  model  for  followup  fieldwork  Sites  15,  17,  18,  19,  22,  26,  and  47  were 
unchanged  or  more  protective  than  those  calculated  in  the  Baseline  RA  (Dames  & 
Moore,  1992a),  primarily  because  the  exposure  point  concentrations  of  lead  were 
lower.  Site  2  soil  was  not  sampled  previously;  therefore,  no  UBK  model  results  were 
presented  for  this  site  in  the  Baseline  RA. 

7.5*  KVALUATTON  OF  UNCERTAINTIES  IN  THE  BASELINE  RISK 
ASSESSMENT 

The  majority  of  the  uncertainties  discussed  in  the  Baseline  RA  do  not  change 
as  a  result  of  the  additional  field  investigation.  Those  uncertainties  that  are  affected 
by  the  followup  fieldwork  are  discussed  below. 

7J.1*  TTnrftitainties  Associated  With  Definition  of  the  Physical  Setting 

7.5.12*  T  and  Uses.  One  of  the  main  uncertainties  concerning  the  future  land 

uses  identified  in  the  Baseline  RA  is  the  likelihood  of  their  actual  occurrence  at 
UMDA.  For  example,  though  residential  development  of  the  ADA  Area  is 
quantitatively  evaluated,  such  development  is  unlikely  given  the  high  probability  that 
unexploded  ordnance  exists  throughout  the  area  (see  Section  6.1.2.1  of  the  Baseline 
RA).  Unrestricted  future  land  uses  (agricultural,  recreational,  industrial)  in  the  ADA 
Area  are  not  likely  to  occur  unless  the  area  is  fully  remediated.  This  is  especially 
important  to  consider,  because  risks  and  hazards  estimated  for  future  residents  in  the 
ADA  Area  are  some  of  the  highest  calculated  for  the  Baseline  RA  (e.g.,  the  total 
multipathway  risk  and  hazard  estimated  for  future  residents  at  followup  fieldwork 
Site  19  are  3E-01  and  7E+04,  respectively). 

7J.6*  TTnrprtainties  Associated  With  Toxicity  Information 

7.5.6.3*  TTnrftrtainties  Associated  With  Inhalation  Toxicity  Criteria 

7.5.6.3.1*  T^ck  of  Inhalation  Toxicity  Criteria  for  All  Contaminants  of  Concern  for 
Inhalation-Related  Pathways.  Inhalation  toxicity  criteria  are  not  available  for  all 
contaminants  of  concern  for  inhalation-related  pathways.  To  evaluate  uncertainties 
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associated  with  this  data  gap,  the  risks  for  pathway  3  (inhalation  of  contaminated  soil 
as  airborne  dust)  are  re*evaluated  for  certain  receptors  using  oral-based  toxicity 
criteria  for  chemicals  for  which  there  are  no  inhalation  criteria.  Tables  7-292*,  7-293*, 
and  7-294*  present  the  results  of  this  re-evaluation  for  current  eastern  boundary 
residents,  future  residents  at  followup  fieldwork  Site  5,  and  future  residents  at 
followup  fieldwork  Site  47,  respectively. 

Oral-based  toxicity  criteria  are  not  used  in  the  Baseline  RA  for  estimation  of 
risks  from  inhalation  exposure  for  several  reasons.  First,  many  contaminants  show 
portal-of-entry  toxicity;  that  is,  adverse  health  effects  occur  principally  at  the  tissue  site 
at  which  the  chemical  is  introduced  into  the  body  (e.g.,  gastrointestinal  tract,  lung,  or 
skin).  For  example,  orally  administered  benzo[a]pyrene  is  associated  with  benign  and 
mahgnant  tumors  in  the  gut  mucosa  (Neal  and  Rigdon,  1967),  but  inhaled 
benzo[a]pyrene  produces  an  increased  incidence  of  upper  respiratory  tract  tumors 

(Thyssen  et^.,  1981).  Quantitative  risk  estimates  based  on  these  two  administration 
routes  would  be  different. 

Second,  physiological  and  anatomical  differences  between  the  gastrointestinal 
tract  and  respiratory  systems  invalidate  a  cross-route  quantitative  risk  extrapolation. 
The  small  mtestine  of  humans  contains  a  very  large  surface  area  that  readily  absorbs 
most  compounds  by  passive  diffusion  (Klaasen,  1986).  The  oral  absorption  of  a  few 
compounds,  such  as  iron,  is  an  energy-dependent  (active-transport)  process  wherein 
the  absorption  rate  is  proportional  to  the  body’s  current  need  for  iroa  The  rate  and 
extent  of  pulmonary  absorption  are  much  more  complex  and  depend  on  such  factors 
as  the  particle  size  distribution  of  the  airborne  toxicant  and  the  blood:gas  solubility 
of  the  toxicant  (Klaasen,  1986).  Only  particles  with  median  aerodynamic  diameters 
of  approximately  1  micrometer  or  less  are  absorbed  by  the  alveolar  region  of  the 
human  lung.  Larger  particles  deposit  in  the  tracheobronchial  or  nasopharyngeal 
regions,  where  they  are  either  cleared  by  mucociliary  mechanisms  and  subsequently 
swallowed,  or  physically  removed  and  exhaled.  Pulmonary  absorption  is,  therefore, 
more  highly  dependent  on  the  physicochemical  properties  of  the  material  than  oral 
absorption.  Highly  lipid-soluble  gases  (e.g.,  chloroform)  are  more  rapidly  absorbed 
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TABLE  7-292* 

Potential  Carcinogenic  Risk*  and  Noncarcinogenic  Hazards 
6ue  to  Inhalation  of  Dust 
Using  Inhalation  and  Oral  Toxicily  Criteria 
Currant  Land  Use  Scenario,  Eastern  Boundary  Residents  (a) 


135TNB 

130NB 

24eTNT 

24DNT 

26DNT 

HMX 

RDX 

Nitrobtnim 

NitwU/nlWto 

B«nzo(i)anttwmra 

BTtto(b)f!uoffrthfi« 

B«nzo0()fluofinttwn» 

ChryMrw 

Di-n-butylphtitati 

Ffcjoranttwn* 

Naplhem 


2.aDE-08 

B.13E-12 

0.51E-13 

4.23E>10 


7^E-14 

1^*13 

6S7E-14 

1.4eE-13 


3.0E-02  (b) 
«.aE-01  (b) 
6.6E-01  (b) 


9E-10 

6E-12 

eE-13 


1.1E--01  (b) 


5E-11 


6.1E4-00 

e.lE4>00 

e.iE-foo 

0.1E4>OO 


5E-13 

8E-13 

4E«>13 

OE-13 


Pyrm 

Chlordm 

OMdrfn 

ODD 

ODE 

DOT 

PC81260 

TolU 


0.13E-14 

2.74E*13 

3.25E-13 

1.70E-12 

1.41E-12 

1.02E-13 


1.3E4-00 

IE-13 

i.eE-»-oi 

4E-12 

2.4E-01  (b) 

6E-14 

3.4E-01  (b) 

eE-13 

3.4E-01 

5E-13 

7.7E+00  (b) 

0E-13 

3E-0B 
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TABLE  7-292*  (conTd) 

Potsfitiai  Carcinocwnic  Risks  and  Noncarcinogenic  Hazards 
Dua  to  inhalation  of  Dust 
Using  Inhalation  and  Oral  Toxicity  Criteria 
Current  Land  Use  Scaruuio,  Eastern  Boundary  Residents  (a) 


MWdud 

BiMAMMayi 

OBffjPQt 

Aluminum 

9.90E-08 

t  JE-POO  (b) 

3E-08 

Antimony 

4J8E-00 

4.0E-04  (b) 

IE-05 

* - 

4.12E-10 

•• 

•e 

Barium 

2.0eE-07 

1.4E-04 

IE-03 

BaryBum 

1.73E*12 

5.0E-IB  (b) 

3E-10 

Cadmium 

t.OOE-09 

•.OE-Oa  (b) 

5E-06 

Calcium 

S.18E-08 

•• 

ee 

Chromium 

t.07E^ 

e.OE-07 

2E-03 

Cobalt 

7.24E-00 

t.9E-04 

3E-05 

OaofMT 

2.45E-07 

** 

e« 

Cyanida 

443E-10 

8.0E-Q8  (b) 

2E-00 

bon 

7.15E-07 

e* 

** 

Uad 

t.2lE-08 

«e 

Magnaaium 

1.44E-08 

«* 

*e 

Manganaaa 

2.61  E-09 

1.0E*04 

3E-05 

Maroury 

1.81E-11 

0.0E-a6 

2E-07 

Nidcal 

i.4lE-10 

2.0E-Q2  (b) 

4E-08 

Potassium 

9.00E-08 

*e 

•• 

Saianium 

8.25E-13 

S.OE-08  (b) 

2E-16 

Silvar 

S.84E-00 

8.0E-Q9  (b) 

7E-07 

Sodkjm 

2.35E-07 

•• 

ee 

Thalium 

1.08E-10 

.8.0E-Q6  (b) 

IE-00 

Zinc 

4.23EH37 

2.0E-01  (b) 

2E-00 

1,1.1-TriehlofDatfiana 

1.45E-14 

3.0E-01 

5E-14 

135TN8 

a.38E«10 

5.0E-Q6  (b) 

7E-00 

130NB 

1.94E-13 

1.0E*04  (b) 

2E-00 

24eTNT 

8.7SE-08 

5.0E-04  (b) 

IE-04 

240NT 

2.13E-11 

2.0E-03  (b) 

IE-08 

aeONT 

2.22E*12 

1.0E*(a  (b) 

2E-00 

HMX 

S.67E-11 

5.0E-a2  (b) 

IE-00 

ROX 

9.87E-10 

3.0E-QS  (b) 

3E-07 

iWDiMrmnv 

1.57E-11 

e.OE-04 

3E-08 

Tabyt 

2.91  E-11 

1.0E-Q2  (b) 

3E-00 

Nteate/niWte 

6.56E-00 

1.aE<f00  (b) 

4E-09 

1.78E-13 

•• 

*• 

Banzo(b)fluoran0iana 

3.17E-13 

•• 

•« 

Banzo(k)fluoranatena 

1.63E-13 

•• 

e* 

Chryaana 

3.40E-13 

ee 

•• 

Oi-n*buty(  phthalate 

8.80E-13 

1.0E*01  (b) 

9E-12 

Fluomnthana 

2.08E-13 

4.0E-02  (b) 

5E-ia 

N^tftteana 

3.89E*13 

4.0E-03  (b) 

IE-10 

3.00E-12 

•• 

*• 

Pyiarw 

2.30E-13 

3.0E-02  (b) 

8E-12 

Chlordana 

2.14E-13 

e.OE-OS  (b) 

4E-00 

Dialdrin 

6.30E-t3 

5.0E-Q6  (b) 

IE-08 

ODD 

738E-13 

•• 

*• 

DOE 

3.97E-12 

•e 

ee 

DOT 

3.29E-12 

5.0E-04  (b) 

7E-00 

PCBiaeo 

2.38E-13 

•« 

*e 

•..* .  Not  calculated  bacausa  contaminant  is  notoonsidafad  a  eardnogan  or  potency  factor  is  not  swaitebte. 
****  -  Rafaranca  dosa  is  not  svailabla. 

(s)  Tha  following  sites  wars  indudad  in  ealcuiating  intakas,  risks,  and  hazards  for  this  fsoaptor 
Sites  IS.  57  Hi,  21 , 38. 52. 31 . 00. 19, 9, 10. 39. 18. 20, 57 11,  81  1. 57  I,  07. 4. 47. 25 1,  S.  IS. 

Rsplaeat  orighd  Tibia  7-292  h  lha  Fhal  SsMtha  RA;  Danas  8  Moora  IBOaa. 
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TABLE  7-293* 


PolMitial  Caicinog0nic  Risin  and  Noncarcinoganic  Hazards 
Dim  to  Inhalation  of  Dust  at  Sits  5 
Using  Inhalation  and  Oral  Toxicity  Critaria 
Futura  Rasidantial  Land  Usa  Scanario 


Carcinog«nte 

Ifitek* 


(moAo/dw) 

laSTNB 

130NB 

-- 

24eThrr 

7.43E-0e 

24DhrT 

6.066-11 

HMX 

— 

RDX 

1.626-06 

NMtWNMa 

— — 

Total 

llQne«reinog«fiic 
IfiMw 


Araivta 

rmo/kfl/dov) 

135TNB 

1.606-09 

130NB 

6.916-11 

24eThfr 

1.736-07 

240NT 

1.696-10 

HMX 

4.036-09 

RDX 

3,776-06 

NItrltk/hiMa 

1.906-09 

TotM 

Potency  Factor 
l/fma/ko/dov) 

-  — 

— — 

3.006-02  (a) 

26-09 

6.606-01  (a) 

56-11 

-* 

— 

1.106-01  (a) 

26-09 

— — 

46-09 

Rofdronco  Doso 

Hazard 

tmoAo/doy) 

Quetiant 

5.00E-09  (0) 

36-05 

1.00E-04  (a) 

76-07 

5.00E-04  M 

36-04 

6.00E-04  (a) 

36-07 

S.OOE-02  (a) 

66-06 

S.00E-0S  M 

16-05 

1.60E+00  (a) 

16-09 

4E-04 

s _ ■  >  Not  ealcuiRtod  bocauto  oontamlnart  it  not  consfdarad  a  earcinogan  or  natthar  inhahtion  nor 

oral  potaney  factor  it  avaitafala. 

-  Rapteeaa  origirwl  Tabia  7-203  In  tha  final  BataHna  RA;  Damaa  &  Moora.  1M2a. 

(a)  -  No  Inhalation  toxicity  critaria  availabfa.  Potancy  factor  or  rafaranca  dosa  It  basad  on  oral  Intaka, 
not  kihaktion. 
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TABLE  7-294* 

Potential  Carcinogenic  Risks  and  Noncarcinogenic  Hazards 
Due  to  Inhalation  of  Dust  at  Site  47 
Using  Inhalation  and  Oral  Toxicity  Criteria 
Future  Residential  Land  Use  Scenario 


Agibets 

Carelnoganie 

Intaka 

fmo/ke/davl 

Potancy  Pactof 
l/fwa/ko/dsy) 

Risk 

Antimony 

— — 

Bvium 

«... 

Cadmium 

^30E-09 

S^E+OO 

IE-08 

CAldum 

— — 

Chromium 

3.94E*09 

4.2E+01 

2E-07 

Fnnnaf 

-- 

— - 

— — 

tMd 

... 

— — 

Magntium 

-- 

— — 

— — 

Morcury 

— — 

— — 

— — 

Nickd 

4.64E-09 

1.7E+00 

8E-09 

Soionium 

— — 

... 

•  — — 

Sflvor 

— — 

— — 

Sodium 

—— 

— — 

Zine 

— — 

— — 

NHrite/hHrate 

— - 

— — 

— 

Bonzo(a)anthf«e#no 

2.45E-11 

6.1E4-00 

IE-10 

Bonzo(b)fluoranlhana 

4.42E-11 

e.iE+oo 

3E-10 

Banio(k)fluoran1hana 

^27E-11 

e.iE+oo 

IE-10 

Chrytm 

4.74E-11 

6.1E4-00 

3E-10 

Di*n-butyi  phthalat* 

— - 

— — 

— — 

Ruorarrthona 

— — 

— — 

Phananthrano 

— — 

Pyrana 

— — 

— — 

Chlordana 

2.98E-11 

1.3E4-00 

4E-11 

ODD 

1.73E-11 

^4E-01  (a) 

4E-12 

DOE 

e.90E-13 

3.4E-01  fa) 

2E-13 

DDT 

6.60E-12 

3.4E-01 

2E-12 

DMdrin 

6.90E-13 

1.6E+01 

IE-11 

PC8-1260 

3.14E-11 

7.7E+00  (a) 

2E-10 

Total 

Noneareinogaffiic 

Intaka 

Rafaranca  Doaa 

2E-07 

Hazard 

Anaivta 

fmo/ko/dav) 

fWQ/kQ/dSV) 

Quotiant 

Antimony 

3.47E-08 

4.0E-04  (a) 

9E-05 

Barium 

1.08E-07 

1.4E-04 

8E-04 

Cadmium 

S.36E-O0 

5.0E-04  (a) 

IE-05 

Caidum 

1.68E-05 

aa 

aa 

Chromium 

9.19E-W 

6.0E-07 

2E-02 

Coppar 

6.07E-0e 

3.0E-03 

2E-05 

Laad 

9.84E-08 

4.3E-04 

2E-04 

Magnaaium 

3.67E>06 

8.6E-03 

4E-04 

Mareury 

1.28E-10 

1.0E-04 

IE-06 

Niekal 

1.08E-0e 

2.0E-02  (a) 

5E-07 

Salartium 

6.00E>11 

5.0E-03  (a) 

IE-08 

S«var 

1.47E-10 

3.0E-03  (a) 

5E-06 

Sodium 

2.13E-07 

aa 

aa 

Zne 

2.21  E-07 

2.0E-01  W 

IE-06 

NHrita/nibata 

4.28E-09 

1.6E+00  M 

3E-09 

Banzo(a)anthraeana 

5.72E-11 

aa 

aa 

Banzo(b)fluoranthana 

1.03E-10 

aa 

aa 

Baruo(k)fluoranthana 

S.29E-11 

aa 

aa 

Chrytana 

1.11E-10 

aa 

aa 

Oi-n*butyi  phthalata 

1.87E-10 

1.0E-01  (a) 

2E-09 

Ruoranthana 

6.76E-11 

4.0E-02  (a) 

2E-09 

Phananihrana 

Z14E-11 

aa 

aa 

Pyrana 

7.47E-11 

3.0E-02  (a) 

2E-09 

Chlordana 

6.96E-11 

6.0E-05M 

IE-06 

DOD 

4.05E-11 

aa 

aa 

DDE 

1.61E>12 

aa 

aa 

DDT 

1.S4E-11 

5.0E-04  M 

3E-06 

Dialdrin 

1.61E-12 

5.0E-05  (a) 

3E-08 

PCB-1260 

7.33E-11 

aa 

aa 

Total 

2E-02 

• — *  .  Not  calculated  b«caus«  contaminant  it  not  considerad  a  carclnogan  or  naithar  inhahtion  nor 
orad  potancy  factor  is  avaitabla. 

-  Raptaeas  lha  original  Tabla  7-294  in  tha  Final  Batalina  RA;  Damat  &  Moora.  1992a. 

Naithar  inhalation  nor  oral  rafar anca  dosa  is  availabla. 

(a)  -  No  inhabtion  toxicity  aitaria  availabla.  Potancy  tector  or  rafaranca  dosa  is  based  on  oral  intake, 
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into  the  blood  than  poorly  lipid-soluble  gases  (e.g.,  ethylene).  For  this  reason,  highly 
lipid-soluble  gases  take  much  longer  to  reach  equilibrium  in  the  blood.  Thus,  the 
inhalation  absorption  rate  of  a  gas  is  more  dependent  on  blood  solubility  than  the  oral 
absorption  rate  of  the  same  substance  administered  as  a  liquid. 

Finally,  human  inhalation  risk  estimates  based  on  oral  toxicity  data  in 
subhuman  species  are  distorted  by  both  route-to-route  extrapolation  and  interspedes 
extrapolation.  For  example,  the  rodent  gastrointestinal  tract,  which  includes  a 
structurally  unique  forestomach,  is  anatomically  and  functionally  distinct  from  the 
human  lung,  wWch  contains  a  very  large  alveolar  surface  area  for  extensive  absorption. 
The  rate  and  extent  of  absorption  across  these  distinct  physiological  systems  are  very 
(liferent. 

The  inhalation  of  dust  by  current  eastern  boundary  residents  is  re-evaluated 
because  of  the  large  number  of  contaminants  of  concern  with  oral  toxidty  criteria,  but 
no  inhalation  toxidty  criteria  (Table  7-21*).  As  presented  in  Table  7-292*,  risk  and 
hazard  values  do  not  change  when  oral  toxidty  criteria  are  used.  Assuming  that 
inhalation  toxidty  criteria  are  the  same  as  the  oral  toxidty  criteria  used  in 
Table  7-292*,  these  results  indicate  that  contaminants  not  quantitatively  evaluated  in 
Table  7-21*  would  not  significantly  contribute  to  risks  and  hazards  for  this  receptor 
via  pathway  3. 

Followup  fieldwork  Site  5  is  selected  to  evaluate  this  uncertainty,  because 
inhalation  toxidty  criteria  are  not  available  for  any  of  the  contaminants  of  concern, 
but  several  of  the  contaminants  have  oral  toxidty  criteria  (Table  7-37*).  As  presented 
in  Table  7-293*,  the  use  of  these  oral  toxidty  criteria  yields  risks  and  hazards  that  are 
several  orders  of  magnitude  below  lE-06  and  1,  respectively.  Therefore,  sites 
evaluated  via  pathway  3  that  yield  no  risks  firom  lack  of  inhalation  toxicity  criteria  are 
not  expected  to  yield  significant  risks  or  hazards  even  if  oral  toxicity  criteria  are  used. 

Followup  fieldwork  Site  47  is  also  selected  to  evaluate  this  uncertainty,  because 
the  total  carcinogenic  risk  estimated  for  future  residents  using  inhalation  criteria  alone 
is  2E-07,  which  is  close  to  lE-06.  The  inclusion  of  oral  toxicity  criteria  for  those 
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contaminants  lacking  inhalation  toxicity  criteria  yields  no  change  in  total  risk  estimates 
(Table  7-294*). 
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8.0*  PRELIMINARY  REMEDIATION  GOALS 


The  methodology  used  to  develop  PRGs  for  soil  and  groundwater  is  described 
in  detail  in  Section  8.1  of  the  Baseline  RA.  No  PRGs  are  developed  for  the  current 
land  use  scenario,  because  the  potential  carcinogenic  risks  and  noncardnogenic 
hazards  for  all  receptors  are  below  lE-06  and  1,  respectively. 

8.3*  FUTURE  LAND  USE 

Tables  8-1  through  8-5,  8-6*  through  8-15*,  8-16  through  8-23,  and  8-24* 
through  8-26*  (tables  with  asterisks  appear  at  the  end  of  Section  8.0*)  present  PRGs 
for  all  major  applicable  future  land  use  scenarios  (i.e.,  residential,  light  industrial, 
military,  construction,  agricultural,  and  recreational)  for  the  comprehensive  suite  of 
pathways  evaluated  for  Site  31  (i.e.,  pathways  1,  2,  3,  5,  6,  7,  8,  10,  11,  and  12;  see 
Section  6.3.2.2  of  the  Baseline  RA).  The  calculation  of  PRGs  for  a  variety  of  land 
uses  provides  a  range  of  remediation  goals  and  land  use  scenarios  for  consideration 
when  selecting  remedial  action  criteria.  Because  pathway  3  (inhalation  of 
contaminated  soil  as  airborne  dust)  is  dependent  on  the  site-specific  dust 
concentration,  the  maximum  site  dust  concentration  for  each  land  use  scenario  is  used 
in  calculating  PRGs  for  pathway  3  (i.e.,  0.011  milligram  per  cubic  meter  (mg/m  )  for 
residential  and  agricultural  land  uses  and  0.826  mg/m^  for  light  industrial,  military, 
and  construction  land  uses). 

Tables  with  asterisks  include  PRGs  for  the  four  new  contaminants  of  concern 
based  on  followup  fieldwork  results-l,l,l-trichloroethane  (previously  a  contaminant 
of  concern  only  in  subsurface  soil,  now  also  a  contaminant  of  concern  in  surface  soil), 
benzo(a)pyrene,  benzo(g,h,i)perylene,  and  indeno(l,2,3-cd)pyrene.  All  other  PRGs 
presented  in  the  tables  with  asterisks  are  the  same  as  those  listed  in  corresponding 
Baseline  RA  tables. 

A  review  of  these  tables  indicates  that  the  crop  ingestion  pathway  (pathway  12) 
for  the  future  residential  land  use  scenario  generally  results  in  the  lowest  PRGs. 
However,  because  of  the  large  uncertainties  associated  with  pathway  12  (see  Section 
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7.4.4.5  of  the  Baseline  RA),  management  decisions  based  on  the  results  of  this 
pathway  should  be  withheld  until  further  data  become  available  to  document  its 
legitima^~for  example,  data  firom  "pilot**  crop  growing,  whereby  crops  are  grown  in 
contaminated  UMDAsoil,  irrigated  with  contaminated  groundwater,  and  then  sampled 
and  analyzed. 

Because  PRGs  are  developed  for  more  than  one  pathway  per  receptor,  single 
pathway  PRGs  are  used  in  Equation  8-1  (Rosenblatt,  1981)  of  the  Baseline  RA  to 
derive  combined  PRGs  (CPRGs)  to  account  for  possible  exposure  via  multiple 
pathways. 

Tables  8-27*,  8-28, 8-29*,  8-30, 8-31*,  8-32, 8-33*,  8-34, 8-35*,  and  8-36*  present 
CPRGs  that  account  for  possible  multiple  exposures  to  contaminants  of  concern  in  the 
same  medium  by  different  exposure  pathways  for  the  same  receptor.  The  CPRGs  for 
the  future  residential  land  use  scenario  presented  in  Tables  8-27*  and  8-28  include  the 
beef/milk  and  crop  ingestion  pathways  (pathways  11  and  12),  for  which  there  are  large 
uncertainties  (see  Sections  7.4.4.4  and  7.4.4.5  of  the  Baseline  RA).  In  addition, 
pathways  11  and  12  may  apply  only  to  farm  families  and  not  to  nonfarming  residential 
families.  Therefore,  CPRGs  are  presented  in  Tables  8-29*  and  8-30  for  a  separate 
residential  scenario  that  does  not  include  consumption  of  contaminated  beef,  milk,  and 
crops. 

Because  agricultural  receptors  are  potentially  exposed  via  only  one  groundwater 
pathway  (dermal  absorption  of  contaminants  in  groundwater)  and  recreational 
receptors  are  potentially  exposed  via  only  one  pathway  (consumption  of  game),  the 
single  pathway  PRGs  are  applicable  and  are  summarized  in  Tables  8-37  and  8-38*. 
Table  8-39*  presents  CPRGs  for  a  worst  case  situation,  assuming  a  future  residential 
land  use  scenario  where  residents  also  hunt. 

8.4*  PRGs  FOR  TJAD 

As  discussed  in  Section  7.1  of  the  Baseline  RA,  the  UBK  model  for  lead  is  used 
to  estimate  total  lead  uptake  (/tg/day)  in  children  (0  to  6  years  old)  and  to  predict  a 
corresponding  blood  lead  level  (/tg/ dL).  The  model  is  used  in  this  section  to  develop 
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PRGs  for  lead.  It  should  be  noted  that  because  this  model  only  calculates  lead  uptake 
for  children,  the  PRGs  developed  for  lead  apply  to  the  residential  land  use  scenario 
only.  EPA  (1988c)  identifies  blood  lead  concentrations  of  10  to  15  ^g/dL  as  levels  of 
concern  for  adverse  effects  (see  Appendix  D  of  the  Baseline  RA).  Therefore,  these 
levels  are  used  as  the  basis  for  developing  PRGs  for  lead.  Currently,  to  develop  soil 
lead  cleanup  levels  at  Superfund  sites,  EPA  recommends  using  a  UBK  model 
projection  benchmark  of  95  percent  of  the  sensitive  population  with  blood  lead  levels 
below  10  /tg/dL  (USEPA,  199  In). 

The  UBK  model  was  run  using  the  default  values  discussed  in  Section  7.4.1  of 
the  Baseline  RA,  a  lead  groundwater  concentration  of  10  /tg/L,  and  a  varying  soil 
concentration.  A  concentration  of  10  /*g/L  in  groundwater  was  selected  as  the  target 
PRG  for  lead,  because  lead  groundwater  concentrations  at  all  UMDA  sites  are  below 
10  /tg/L-  Therefore,  it  may  not  be  necessary  to  consider  remedial  alternatives  for  lead 
in  groundwater.  A  close  evaluation  of  the  UBK  model  indicates  that  the  output  is 
mainly  a  fimction  of  soil  concentration;  alteration  of  the  target  PRG  for  groundwater 
(10  /tg/L)  does  not  significantly  impact  the  soil  PRG. 

Based  on  application  of  the  UBK  model,  two  potential  PRGs  for  lead  in 
UMDA  soil  are  identified--200  and  500  mg/kg  total  lead.  Figure  8-1  of  the  Baseline 
RA  presents  a  graph  of  the  bell-shaped  probability  density  function  at  a  soil 
concentration  of  200  mg/kg  lead.  At  this  soil  concentration,  the  model  estimates 
protectiveness  of  99.8  percent  of  children  in  a  residential  setting  (i.e.,  at  200  mg/kg 
lead,  more  than  99.8  percent  of  an  exposed  sensitive  population  (young  children)  is 
expected  to  have  blood  lead  levels  of  less  than  or  equal  to  10  /xg/ dL).  A  review  of 
the  occurrence  and  distribution  tables  presented  in  Section  3.0  of  the  Baseline  RA  and 
Section  3.0*  of  the  addendum  indicates  that  15  sites  (Sites  1,  13,  14,  32  Location  II, 
37, 39,  and  46,  and  followup  fieldwork  Sites  2, 15, 17, 18, 19, 22, 26,  and  47)  have  lead 
soil  concentrations  that  exceed  200  mg/kg,  indicating  that  they  may  potentially  require 
consideration  of  remedial  alternatives  if  a  lead  PRG  of  200  mg/kg  is  selected. 
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Figures  8-2  and  8-3  of  the  Baseline  RA  present  graphs  of  the  bell-shaped 
probabmty  density  function  at  a  soil  concentration  of  500  mg/kg  lead,  using  cutoffs  of 
10-  and  15-/tg/dL  blood  lead  levels,  respectively.  At  this  soil  concentration,  the  model 
predicts  that  more  than  92  percent  of  the  children  are  expected  to  have  blood  lead 
levels  of  less  than  or  equal  to  10  /tg/dL.  As  indicated  in  Figure  8-3,  at  500  mg/kg 
lead,  more  than  99.4  percent  of  the  children  are  expected  to  have  blood  lead  levels 
of  less  than  or  equal  to  15  ng/dL.  A  review  of  Table  7-290*  indicates  that  six  sites 
(Sites  1  and  32  Location  H,  and  followup  fieldwork  Sites  2, 17, 19,  and  22)  have  lead 
soil  concentrations  that  exceed  500  mg/kg,  indicating  that  they  may  potentially  require 
remedial  alternatives  if  a  lead  PRG  of  500  mg/kg  is  selected. 


TABLE  8-6* 


Preliminary  Remediation  Goals  (PRGs) 
Exposure  Pathway  2— Incidental  Soil  Ingestion 
Residential  Land  Use  Scenario 


Anatyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryilium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

135TNB 

13DNB 

246TNT 

24DNT 

26DNT 

HMX 

NB 

RDX 

Tetryl 

Nitrite/Nitrate 

Tetrachloroethylene 

••1,1 ,1-Trichk)roethane 
Trichloroethylene 
Xylenes 
Anthracene 
Benzo(a)anthracene 

•*  Benzo(a)pyrene 
Benzo(b)fluoranthene 

••  Benzo(gh0pery1ene 
Benzo(k}t1uoranthene 
Bis(2-ethyihexyl)  phthalate 
Chrysene 
Dibenzofuran 
Di-n-butyl  phthalate 
Ruoranthene 

-  lndeno(1 ,2,3-cd)pyreno 
2-'Methyinaphthalene 
Naphthalene 
N-nitrosodiphenylamine 
Phenanthrene 
Pyrene 
Chiordane 
Dieldrin 
ODD 
DOE 
DDT 
Endrin 
PCB-1260 


PRGs  (mg/kg)  at  Target  RIstc  Levels 


«.1E-0g 

WHf  IE-05 

Risk»1E^ 

3.65E<01 

3.65E+00 

3.65E+01 

1.49E-01 

1.49E+00 

1.49E+01 

2.13E+01 

2.136+02 

2.13E+03 

9.39E-01 

9.39E+00 

9.39E+01 

9.39E-01 

9.39E+00 

9.39E+01 

5.81E+00 

5.81E+01 

5.81E+02 

1Z5E+01 

1.25E+02 

125E+03 

— 

— 

5.81E+01 

5.81E+02 

5.81E+03 

I 

1.10E-01 

1.10E+00 

1.10E+01 

1.10E-01 

1.10E+00 

1.10E+01 

1.10E-01 

1.10E+00 

1.10E+01 

1.10E-01 

1.10E+00 

1.10E+01 

4.56E+01 

4.56E+02 

4.56E+03 

1.10E-01 

1.10E+00 

1.10E+01 

- 

- 

- 

— 

- 

- 

1.10E-01 

1.10E+00 

1.10E+01 

1.30E+02 

1.30E+03 

1.30E+04 

4.91E-01 

4.91E+00 

4.91E+01 

3.99E-02 

3.99E-01 

3.99E+00 

2.66E+00 

2.66E+01 

2.66E+02 

1.88E+00 

1.88E+01 

1.88E+02 

1.88E+00 

1.88E+01 

1.88E+02 

8.30E-02 

8.30E-01 

8.30E+00 

-  Indicates  that  the  relevant  health  effects  criteria  ana  unavailable. 

•  -  Replaces  original  Table  8-6  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 

-  -  New  contaminant  of  concern  with  the  addition  of  followup  fleldworlc  results. 


PRGs  (mg/kg)  for 
Hazard  Index  » 1 

2.74E+05 
1.10E+02 
8.21  E+01 
1.92E+04 
1.37E+03 
2.74E+02 

1.37E+03 

2.74E+00 

1.01E+04 


2.74E+04 
8.21  E+01 
5.48E+03 

1.37E+03 

1.37E+03 

2.19E+01 

1.92E+03 

5.48E+04 

5.48E+03 

1,37E+01 

2.74E+01 

1.37E+02 

5.48E+02 

2.74E+02 

1.37E+04 

1.37E+02 

8.21E+02 

2.74E+03 

4.38E+05 

2.74E+03 

2.46E+04 

5.48E+05 
8.21  E+04 


5.48E+03 


2.74E+04 

1.10E+04 


1.09E+03 


8.21  E+03 
1.64E+01 
1.37E+01 


1.37E+02 

8.21E+01 
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TABLE  «-7* 


Pr«limlnary  Rtmatf ation  Goalt  (PRGa) 
Expotura  Pathway  2-lncidantal  Soil  Ingastlon 
Light  Induatrial  Land  Uaa  Scanarto 


PRG»  (ma/fcQ)  TTa<t  RMc  Lwii 


anahia 

RUe1.QE^  m 

aka  1.064)4 

Hazard  Hides  a 

Mumhum 

NA 

Antknony 

• 

• 

aiSEHS 

Anonic 

ITTEKJO 

9L27E^ 

127E^ 

E13E>a2 

Barium 

• 

1.436405 

BaiyBum 

1.33&K» 

1.33E401 

1.33E>a2 

1.026404 

Cadmium 

Z04E403 

Calcium 

• 

Chromium 

• 

1.026404 

CobaK 

2.046401 

CoDoar 

• 

• 

7.SS6404 

iron 

• 

Land 

Magnaaium 

• 

• 

• 

Manganese 

. 

- 

Z04E405 

Mercury 

- 

• 

6.136402 

Mekai 

— 

4.096404 

Potassium 

Seianium 

1.026404 

1.026404 

Sodium 

«» 

ThaBum 

1.S4E402 

Vanadium 

- 

• 

• 

1.436404 

zmc 

- 

4.096405 

Cyanide 

• 

4.096404 

135TN8 

— 

1.026402 

i20NB 

• 

2.046402 

2Asrm 

1.91E^ 

1.91&»03 

1.91  EKM 

1.026403 

240NT 

&42E'KI0 

a42&H)1 

a42£^ 

4.096403 

26orfr 

a42EK)0 

e42E*01 

ai42£>K)2 

Z046403 

HMX 

- 

- 

1.026405 

NB 

- 

«» 

1.026403 

RDX 

S.20EK)1 

S20E4(B 

&20E^03 

&1 36403 

Tetryl 

- 

2.046404 

NMteVMrate 

NA 

Telrachloroelhyiane 

1.12&H32 

1.12EK» 

1.12EKM 

2.04E404 

1 ,1 ,1-Tilohiofoed)ane 

1.846405 

Trichloroethylane 

S20EKS 

Sl20EK» 

$.20E404 

Xylenes 

• 

• 

NA 

Anthracene 

- 

. 

S.136405 

**Ben2o<a)pyrone 

i.S7E41 

a.S7E400 

9.S7EK)1 

— 

Benzo(a)«nthrBcene 

9.87E-01 

aSTE^ 

9.67E<K)1 

Benzo<b)fluoranth6ne 

9.87E-01 

9.87&KX) 

9.S7EH)1 

**  Benzo<ghOperyiene 

•• 

«• 

* 

Benzo(k)(luoranthene 

9.87E4)1 

9.87EK» 

9.S7E'K)1 

BlB<2'‘ethyffiexyO  phthaiate 

4.09E4a2 

4.09C403 

4.09E*»04 

4.096404 

Chrysene 

9.87E-01 

9.S7E400 

9.S7E-K>1 

* 

Obenzohffan 

• 

* 

OMft-butyl  phthalale 

• 

2.046405 

Fluoranthene 

• 

• 

&1S6404 

**  lndeno(1.2,3«od}pyfene 

O.S7C-01 

ASTEeOO 

a.S7Et01 

«• 

2>Melhylnaphthalane 

•> 

Naphthalene 

• 

S.166403 

N-nIroeodiphenylamine 

1.17E403 

1.17EK)4 

^^7B*0S 

... 

Phenanthrane 

• 

Pyrene 

- 

. 

6.136404 

Chiordane 

4.40E400 

4.40E401 

4.40&K)2 

1.236402 

OMdrin 

3u58E-01 

XSSE^ 

3.S8E>01 

1.026402 

ODD 

2.3aE-H)1 

^SSE-KS 

23S£-K)3 

DOE 

I.eSENM 

1.6S&K)2 

1.68&K)3 

.. 

DOT 

1.68E'H)1 

1.68E402 

1.68E-K>3 

1.026403 

Endrin 

* 

. 

- 

6.136402 

PC8-1260  7.43E-01  7.43E-KX) 

*-*  •  indleetsB  that  the  reievem  heeJth  effects  cilterte  ere  unevaileWe. 

NA  «  Not  applieeble  because  the  cateuiatad  PRG  is  greater  than  one  miinon  parts  per  mWon  (m^). 

*  •  Repiaces  odginai  Table  S>7  In  the  Final  Baseline  RA;  Damaa  &  lUloore.  1992a 

7.43E<K)1  . 

••Hmi  oontanrinant  of  oonooin  wttfi  tho  oddMon  of  foHowup  floldwoffc  rMUM. 


PRG«  (mg/ko)  for 
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Amiyti 

Akaninum 

Antimony 

AiMnie 

Bartum 

Batylum 

Cadmium 

Calcium 

Chromium 

Com 

Copper 

Iron 

Lead 

Magnesium 

Manganaaa 

Mar^ 

Ntofcai 

Potassium 

Salsnium 

SBm 

Sodium 

Thalum 

Vanadium 

Zine 

Cyanido 

135TNB 

13DNB 

a46TNr 

240Kr 

260Kr 

HMX 

NB 

RDX 

Tatryt 

NbtaXNIrata 

Tatrachbroathylena 

■•1.1 ,1-Triohloioathana 
Tncmoresmyiono 
Xyisnsa 
Anttwaosna 
Banzo<a)anthraeana 

■•BaiiZD(a)pyfsna 

Banzo(b)fliioranthana 

-Ban»><&hl)pafylana 
Banzo(lc)fluoranthana 
Bls(2-athytMxyO  phthalata 
Chiyaana 
Dbanzohnn 
DMi-tMitylpMhaiala 
Fluoranthana 

-  lndano(1.2.3-cd)pyrsfM 
244athylnaphthaiona 
Naphthalena 
fMrosodiptMnylBmlna 
Phananthrana 
Pyrana 
Chlordana 
Oiaidrfn 
ODD 
OC€ 

DDT 

Endrtn 

PCB>1260 


TABLES^ 

Praiimlnary  Ramadlation  Goal*  (PRG*) 
Expotura  Pathway  2-lnddantal  Soil  Ingaation 
Military  Land  U*a  Scanarlo 


PBOt  (nig/lio)  t  TwaO 


RMEa1.OE-0a 

RINta1.0E4)8 

Rlalf1.0E4)4 

— 

• 

• 

— 

^a2E«01 

Ze2E402 

X92E<H33 

• 

i.is&kh 

I.ISE^tB 

1.19E^<» 

- 

- 

- 

- 

• 

• 

- 

— 

- 

— 

- 

- 

- 

- 

* 

- 

- 

- 

— 

• 

- 

- 

- 

- 

- 

• 

- 

— 

— 

I.TQC^OS 

I.TOE^ 

1.70E+OS 

7.S1E401 

7.51E^02 

7.51E403 

7.51E401 

. 

4.86E^ 

4.85&H» 

4.65E'K)4 

1.00E-K)3 

lOOeHM 

I.OOE^OS 

4.as&K» 

4.69E'K>4 

4.65E-K)5 

S.81E-K» 

a81&K)1 

8.81E^ 

•.81E«00 

•.8iEro2 

aaiE^KX) 

8.81E*K>1 

&81E^Q2 

w 

«> 

— 

8.81E'MX) 

8.81E*K)1 

8.8lE<Ka 

s.asE'Hn 

3.aSE404 

XBSE*OS 

8.81&H» 

asiE^oi 

&81E^ 

- 

— 

S.81E400 

t.81E«01 

•.•1E«02 

* 

• 

1.04E404 

1.04E405 

1.04E<K)6 

3.«3E«01 

3.93E4C2 

3.93E^3 

aw19&HX) 

3.19E401 

3.19&KS2 

2.13E402 

213&M)3 

2.13E<K>4 

1.S0E402 

1.50E-K>3 

I.SOE-KM 

ISOE-Htt 

1S0E<K» 

1.S0E<K)4 

ASSE-KX) 

8.64E401 

6.84E^02 

•-•-lf¥jlc*tGtth«tthGi»l«vGnthGGfth«ff#cttcrltsfl««r*unsvallabla.  _ _ 

NA-  Not  becsut*  thG  eateuWGd  PRG  it  grsGttr than  ona  million  ports  parmUHon  (mgmg). 

•  .  Raplacat  original  TaWa  M  In  tha  Rnal  Bataijna 

••  -  Naar  contaminant  of  ooneam  with  tha  addition  of  followup  flaMwortt  rsauKa. 


PRGa  (mg/hg)  for 

UMrt  itidaarw  1.Q 
MA 

a76E402 

SL57E*Hn 

i.ioe-KM 

219e-K)3 

i.ioeKvi 

2.19e-K)1 

S.IOE'HM 


219E^0S 

6.57E>02 

4.38E-M34 

1.106-KJ4 

I.TSE-Ktt 

1.53e-^04 

а. SSE'KlS 
4.38E^ 
llOE-KH 

i.ioexja 

4.36E^3 

219E'M}3 

t.ioe^os 

1.10E-K33 

б. 57E*K)3 
219E^04 
NA 

ZIOE-KM 

1.07E*O5 

NA 

e.57E+05 


4.38E^ 


219E-K)5 

8766>04 


a7ee+03 


asre-KM 

1.31£^02 

IIO&KQ 


1.10e-K)3 

6.57E<^02 
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TABLE  8-9* 

Preliminary  Remediation  Goals  (PRGs) 
Exposure  Pathway  2~lncidental  Soil  Ingestion 
Construction  Land  Use  Scenario 


Anstyts 

Ahimnum 

Antimony 

Afsenic 

Barium 

Baryffium 

Cadmium 

Calcium 

Chromium 

Cobai 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

PotassRjm 

Selenium 

Silver 

Sodium 

ThalBum 

Vanadium 

Zinc 

Cyanide 

1357NB 

13DNB 

2467NT 

24DNT 

260NT 

HMX 

NB 

RDX 

Tetryl 

Nitrite\Nitrate 
Tetrachloroethylene 
**  1 . 1 .1*Trichloraethane 
Trichloroethylene 
Xylenes 
Anthracene 
Benzo(a}anthracene 
**Benzo(a)pyrane 
Benzo^)fluoranthene 
**Benzo(ghi}perylene 
Ben2o{k)fluoranthene 
Bl8(2-ethymexyi)  phthalate 
Chrysene 
OibenzofUran 
OLn-butyl  phthalate 
Fluoranthene 

•  lndeno(1.2,3-ed)pyrane 
2-Methyfnaphthalene 
Naphthalene 
N-nitrosodIphenylamine 
Phenanthrene 
Pyrene 
Chiordane 
Dieldrin 
ODD 
OOE 
DDT 
Endrin 
PCB-1260 


_ PRQe  (mpffm)  at  Tarpat  Risk  Levait _ 

Birt»t.QE4»  Rlrt«i.og4U 

6.37E*KX)  6.37E^1  6.37E^02 

2.59E+00  2.59E-H)1  2.»E+02 


3.72E^02 

1.64E+01 

1,64E*01 


1.01E+02 


2.19E^02 

1.01E403 


1.a2E^ 

1.82E400 

1.92E<^00 

1.92E>^00 

7.97E+02 

1.92E-^00 


1.B2E«00 


2.28E<K)3 


8.58E<K» 

6.97E-01 

4.6SE401 

3.28E401 

3.28E401 

1.45E400 


3.72E403 

1.e4E402 

1.64E402 


1.01E403 


2.19E403 

1.01E404 


1.92E401 

1.02E401 

1.92E401 

1.92E401 

7.97E+03 

1.92E’K)1 


1.92E401 


2.28E404 


8.58E401 

6.S7E400 

4.6SE4a2 

3.26E4Q2 

3.28E402 

1.45E+01 


3.72E404 

1.64E-K)3 

1.64E403 


V01E404 


2.19E404 

1.01E405 


1.92E402 

1.92E402 

1.92E402 

1.92E402 

7.97E404 

1.92E402 


1.82E402 


2.28E405 


8.58E4Q2 

6.97E401 

4.65E403 

3.28E403 

3.28E403 

1.45E402 


.  the  relevant  health  efferts  criteria  are  unavailable. 

m  Original  Table  8-9  In  the  Final  Baseline  RA:  Dames  &  Moore  1992a 

-  New  contaminant  of  concern  with  the  addition  of  followup  flaldwerfe  reauKa. 


PRGa  (mg/kg)  for 
Hazard  lnd«f«i  n 
3.19E+05 
1.27E+02 
9.56E401 
2.23E404 
1.59E+03 
3.19E402 

1.59E403 

3.19E+00 

1.18E+04 


3.19E404 

9.56E401 

6.37E+03 

1.59E+03 

1.59E+03 

2.55E401 

2.23E+03 

6.37E+04 

6.37E403 

1.59E+01 

3.19E+01 

1.59E402 

6.37E+02 

3.19E+02 

1.59E+04 

1.59E+02 

9.56E+02 

3.19E+03 

5.10E+05 

3.19E403 

2.87E404 

6.37E405 

9.S6E404 


e.37E403 


3.19E+04 

1.27E404 


1.27E403 


9.56E403 

1.91E+01 

1.59E+01 


1.59E402 

9.56E401 
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TABLE  8-10* 


Ai^vto 

Aiuminum 

Antimony 

Aiwnic 

Barium 

BaryMum 

Cadmium 

Caidum 

Chfomium 

Cobalt 

Copper 

bon 

Lead 

Magnesium 

Manganese 

Merojry 

Nickel 

Potassium 

Selenium 

SSver 

Sodum 

ThaHkim 

Vanadium 

Zbic 

Cyanide 

135TNB 

130NB 

246TNT 

240NT 

260NT 

HMX 

NB 

RDX 

Tetryl 

Nilri(e\NttrBte 
Tetiachioroethylene 
••  1,1,1-Trichloroelhane 
Trichloroethyiene 
Xylenes 
Anthracene 
Benzo(a)anthfBcene 
«Benzo(a)pyrane 
Benzo^)f!uoranthene 
••  Benzo(flhi)perylane 
Benzo^)fluoran!hene 
Bis(2-ethylhexyl)  phthalate 
Chrysene 
Dibenzoturan 
Oki-butyl  phthalate 
Fluoranthene 
••  lndeno(1.2>Kxl)pyrBna 
2-Meth)inaphthalene 
Naphthalene 
N-nitrosodiphenylamine 
Phenanthrene 
Pyrene 
Chlordane 
Dieldrin 
ODD 
DOE 
DDT 
Endrin 
PCB-1260 


Preliminary  Remediation  Goala  (PRGe) 
Exposure  Pathway  2-lneidentai  Soil  Ingestion 
Agricuttural  Land  Use  Scenario 


_ PROS  (w^fcg)  at  Tsfoit  Writ  Uosls _ 

■  i.OE-oa  Hiet»i.06-os  Rat-1.lie^M 


•• 

ITTE-KX) 

ITTE^I 

1.77E402 

— 

— 

722E-01 

722E400 

722E401 

— 

- 

— 

- 

- 

- 

- 

- 

— 

- 

- 

- 

- 

- 

— 

- 

— 

- 

— 

- 

— 

- 

— 

- 

• 

- 

- 

— 

“ 

— 

- 

• 

- 

- 

- 

- 

- 

- 

- 

— 

^.04EMa 

1.04E403 

1.04E404 

4.57E400 

4.S7E401 

4.57E402 

4S7E^ 

457E-M)1 

437E402 

2.82E401 

ZJBOE^ 

2^403 

- 

— 

w 

— 

6.00E401 

e.OOE'KC 

6.09E4C3 

«• 

— 

2.82E402 

2J2E^ 

Z82E404 

$^-01 

5.35E'»00 

5.35E401 

S.35E<01 

SJSE^OO 

5.3SE401 

5.35E-01 

5^400 

S.35E401 

— 

5^-01 

5^400 

5.35E401 

22E^ 

222E403 

222E404 

5.35E-01 

5^400 

5.35E401 

— 

- 

— 

- 

- 

— 

5.35E-01 

8.S6E400 

5.3SE401 

* 

- 

.. 

— 

— 

6.34E4C2 

8.34E40S 

6.34E404 

239E^ 

Z38E401 

2.39E4C2 

1.d4E-01 

1.94E400 

1.94E401 

120E4O1 

129E402 

129E4C3 

g.lSE-KX) 

9.13E401 

9.13E402 

8.13E^ 

9.13E401 

9.13E402 

«• 

•• 

•• 

4.03E-01 

4.03E400 

4.03E401 

U.Wlcatt*  that  •*(•<:*»  ei««na«»ur«wil«bl«. 

NA  -  Not  appticabls  bocausetho  cslctiatod  PRG  It  grtottr  than  ont  million  parts  par  million  (mgmg). 
••  -  Now  oontemintnt  of  conetm  with  tht  addition  of  foHowup  flaldwofk  rtautts. 


PROS  (mgricg)  for 
Hwart  indw  « 1.Q 

NA 

5.32E402 

124e405 

8.e7E^3 

i77E>03 

8^+03 

1.77E+01 

6.56E404 


1.77E405 

5.32E^ 

3.55E404 

8.87E^ 

8.87E^ 

1.42E402 

124E404 

3.5SE*K)5 

3.55E+04 

8.87E+01 

I.TTE'Ktt 

8.87E-M)2 

3.55£-K)3 

1.77E-K)3 

8.87E^ 

8.87E402 

5.32E-K)3 

1.77E+04 

NA 

1.77E*K)4 

1.60E'M)5 


NA 

5.32E-K)5 


3.55E+04 


I.TTE-KiS 

T.IOE-KW 


7.10E403 


5.32E<K>4 

1.06E+02 

8.87E*K)1 


8.87E402 

5.32E402 
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TABLE  8-11* 

Pnlimlnary  RwiMdiation  Goals  (PRGa) 
Exposura  Pathway  3-inhaiatlon  of  Oust 
RasMsntlal  Lind  Usa  Scanarlo 


Akiininum 

Antimony 

Araonie 

Bifium 

Bniyiium 

Cadmiuni 

Calcium 

Chremium 

Oobaft 

Coppar 

Iron 


Magnaaium 

Mroiganasa 

Maiairy 

Nnkal 

Polaaaium 

Salanlum 

Sodium 

ThaMum 

Vanadium 

ane 

Cyankto 

1351NB 

130NB 

246TNT 

240NT 

260NT 

HMX 

NB 

RDX 

Tatrvl 

Nilfila\Nitrata 

Tatrachioroettiytona 

**  1.1,1-Trlohtoroathana 
TricMofoathyiana 
XylMiaa 
AnitMaoana 
Banzo(a)anthraeana 

**Banzo{a)pyrana 

Bafizo<b)fluoranthana 

**Bafao(ghOparylana 
Banzo<k)ftuofanthana 
Bia(2«athy(haxyf)  phthalata 
Chiyaana 
Dteizoftiron 
OMvbutyfpMftaiata 
Fbomnthana 

••  tndano(1.2.M)pyrana 
2<MalhyfnapMhalana 
NaphUrolana 
N-niroaodiphanytamina 
Phananthfana 


Duat  Souroa  (SoO)  PRGa  (mg/kg) 
^VariouaTafo^RiakLavala 


Blrt»1,PE^ 

artr«i.og4» 

— 

•• 

— 

— 

SiTlE^OI 

S.7l64a2 

&71E+03 

— 

0.5ieK)i 

OLSIEKS 

9.S1E+03 

1je7E+Q2 

IJT&KO 

1.27E+04 

— 

1.9QE401 

1.90E4C2 

1.9GE+03 

— 

— 

- 

- 

- 

- 

- 

- 

— 

- 

- 

• 

.. 

— 

— 

4.706402 

4.706+03 

4.70E+04 

— 

.. 

- 

• 

- 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

— 

- 

* 

— 

-* 

- 

• 

— 

- 

- 

- 

• 

- 

- 

- 

.. 

— 

- 

.. 

— 

•It 

4.44E-M)5 

NA 

NA 

— 

«• 

* 

1.33&K)S 

NA 

NA 

- 

- 

— 

• 

•• 

1J1&KS 

1.31  E+03 

1.31  E+04 

1.31E*02 

1.31E+03 

1.31E+04 

1.31&KJ2 

1.31E+03 

1.31E+04 

— 

— 

•. 

1.31E4Q2 

1.31E+03 

1.31E+04 

— 

.. 

•» 

1.31EH» 

1.31E+03 

1.31E+04 

- 

- 

- 

• 

•• 

i.9iE«<a 

1.3tE+C3 

1.31E+04 

- 

- 

- 

— 

CMoadana 

Oialdrin 

ODD 

ODE 

DDT 

Endrin 

PC8-12gO 


e.15E4Q2 

4.00E401 


Z35E^ 


611SE403 

4.99E402 


2.3S&KM 


-indicatG*  that  Vm  raiavant  tmnn  sfrects  cmwte  art  unavaUaWa 
NA (ppHeaM  l^tn.  th*  ealeulaled  PRO  \t  gnatir  mm  on*  nunion  pMi  pv  mMon  (nig* 

-  Naw  eontamlnant  of  conoam  ath  tha  addition  of  foRowup  fMdwofk  raauta. 


8.1SE404 

4.99E403 


2.3S&K)5 


Ouat  Sourca  (Soil) 
PRGa  (mg/kg) 
Haaid  lnd««i 


4.79E*K>4 


2.0SE402 

9.79eM)4 

NA 

NA 


3.42E+04 

lOSE'KM 


2,05E+05 


NA 

NA 
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TABLE  8-12* 

Prallmlnafy  Ramadlatlon  Goals  (PRGs) 
Exposura  Pathway  3-lnhalatlon  of  Dust 
Light  Industrial  Land  Usa  Scanario 


Dust  Soures  (SeH)  PR6s  (mWkg) 

Dust  Source  (Soil) 

for  Varloua  Targst  Risk  Levels 

PRGs  (mg/kg) 

ADlIVtt 

Wrt-106-OS 

RMcl.OE-06  BWL 

■LOE-04 

lnd«c-1 

Aluminum 

Antimony 

Arsenic 

1.24E400 

1.24E«01 

1.24E^ 

8.66E-K}2 

Barium 

Baryttum 

Cadmium 

206E-K)0 

zoeE+oi 

Z06E*02 

ZTSe^OO 

2.75E-K)1 

275E402 

Caicium 

Chromium 

4.13E4>1 

4.13E400 

4.13E+01 

SJIE+OO 

1.77E+03 

CohaR 

“ 

6.19E-MM 

Copper 

5.32E'^ 

Iron 

Lead 

“ 

Magnesium 

- 

6.19E+02 

Manganese 

** 

5.57E+02 

Mercury 

Nickel 

102E+01 

1.02E402 

1.02E+03 

- 

Potassium 

Selenium 

“ 

~ 

Siver 

- 

Sodium 

- 

ThaMum 

** 

Vanadium 

“ 

“ 

Zinc 

“ 

Cyanide 

“ 

135TNB 

~ 

13DNB 

- 

“ 

246TNT 

- 

24DNT 

*■ 

“ 

26DNT 

- 

“ 

HMX 

“ 

“ 

3.71  E+03 

NB 

*■ 

RDX 

“ 

“ 

Tetryl 

- 

“ 

NitriteVNitrate 

TetrachlorDethylene 

9.63E403 

9.63E404 

9.63E405 

NA 

**  1,1,1-Trlehloroethane 

•• 

Trichioroethyiene 

Z99£*<a 

289E^ 

zasE^os 

6.19E<KI5 

Xylenes 

— 

** 

Anthracene 

Benzo{a)anthrBcene 

••Benio(a)pyrsne 

Benzo^)fluoranthene 

ZS4E400 

Z84E^ 

Z64E-M)1 

Zt4E*01 

2.94£*02 

Zi4E402 

Z64E^ 

- 

•*aenzo{ghi)pefyiene 

6enzo(k)fiuorBnthene 

284E400 

ZME+OI 

Z84E402 

- 

Bis(2-ethythoxyl)  phthaiate 

Chrysene 

Z84E^ 

284E401 

Z84E402 

- 

Oi)enzofuran 

“ 

“ 

Di^utyl  phthaiate 

- 

“ 

fluoranthene 

— 

••  lndeno(1,2.3-od)pyrene 

ZtSEeOO 

ZS4E401 

ZME'Ha 

2-Methytnaphthaiene 

- 

— 

Naphthalene 

“ 

N^Rrosodiphenylamine 

*“ 

Phenanthrane 

““ 

Pyrene 

Chlofdane 

Oieldrin 

1.33E401 

1.33E402 

1.33E403 

- 

108E400 

1.06£-M)1 

1.08E402 

ODD 

- 

•• 

” 

DOE 

DDT 

5.ioe40i 

5.10E402 

5.10E403 

- 

Endrin 

- 

PCB-1260 

“ 

-  IndcatOT  that  lha  relevant  health  eHec!s~c?i!ena  are  unav»aabto. 

R^laces  origtnat  Table  8>12  in  the  Final  Baseline  RA;  Damee  &  Moore.  1992a 
••  -  Nefw  conteminaiH  of  concern  wHh  the  addition  of  followup  fleldworlc  reeuNi. 
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TABLE  8-13* 

Prallminary  Ramadlation  Goals  (PRGs) 
Exposura  Pathway  3-lnhalatlon  of  Dust 
Mtlltaiy  Land  Usa  Scanarlo 


Dust  Souret  (Sol)  PROS  (m^ 

Oust  Source  (S 

Analyta 

Biia-i.oE4)a 

ibr  Varloue  Tergst  RMc  Leveie 

RIBtal.O&Oa  Rtt»1.0E4)4 

PRGs  (mgntg) 

HaxanI  IndM  m 

Afcjrranum 

Antimony 

- 

• 

Aiaanie 

I.IIEKM 

1.11E*Q2 

1.11E403 

Barium 

9.28E*K12 

Boryflium 

1.84E<K)1 

1.84&KS 

1.S4E-K33 

Cadmium 

2.46E'K)1 

Z4aE^ 

Z4d£403 

Caldum 

— 

Chromium 

3.68E400 

xea&K)i 

3e8E>02 

39SE+00 

Cobatt 

I.SOE'KIS 

Copfwr 

- 

- 

s.eaE'KM 

Iron 

• 

irOE^KM 

Load 

•• 

Magnesium 

• 

.. 

Manganma 

- 

«» 

6.63E402 

Mifcury 

S-OTE-^Oa 

Niekal 

9.10E^01 

9.10EXB 

9.10E^ 

Potassium 

Salanium 

SIvsr 

* 

Sodium 

«■ 

Thallium 

mm 

Vanadium 

Zinc 

Cyanide 

_ 

13STNB 

* 

130N8 

24eTNT 

24DNT 

260hrr 

hMX 

- 

MB 

— 

3.98E403 

ROX 

* 

Tatiyl 

NKrttaVNitrats 

«• 

Tatrachloroathyiene 

&S9E^ 

ASe&KIS 

NA 

M,1>Trfehioroathana 

NA 

Trichloroathyfane 

2.S8E405 

NA 

Xylenes 

• 

6.e3E-K)S 

Anthracene 

Benzo(a)anthreeene 

2.54E-K}1 

ZS4E402 

ZS4E403 

’  Benzo<a)pyrine 

2.84E401 

2.S4E«02 

2.S4EK)3 

Benzo(b}fluorinthene 

2.54E^1 

2.S4E402 

Z54E<K>3 

- 

'Benzo(ghOperylene 

Benzo^)fluoranthene 

2.S4E401 

2.$4&K>2 

2.54E‘K)3 

Bis(2-ethy(hexyl)  phfhaiate 

• 

• 

Chrysene 

2.S4eK» 

2.54E403 

Dibenzoftiran 

* 

Di-n-butyl  phthalate 

•• 

Fluoranthene 

'  lndeno(t2,3-od)pyiefie 

2.S46*01 

2.S4E«Q2 

LS4E403 

2-Methylnaphthalene 

«• 

mm 

Naphthalene 

• 

N-nitrosodiphenylamine 

mm 

Phenanthrane 

Pyrene 

• 

Chlofdane 

1.19E-KJ2 

1.19E403 

1-19E-KM 

Oialdrin 

0.S7E400 

9.67EK)1 

0.67E^ 

000 

OOE 

-• 

OOT 

4.55E402 

4.S5E4<» 

4.SSE^ 

Endrin 

<•* 

PC8.1260 

>  indicatea  that  tha  rtlavartt  haatth  afTactt  critaria  art  unavaitabla. 

NA  •  Not  apfNicabi*  bacaust  th«  eUculotod  FR6  It  gMor  man  ona  milUon  paitt  par  miitloft  (ruMl 
* .  Raplacaa  original  Tabia  d>l  3  In  tba  Rnal  Batalina  RA;  Oamaa  &  Mooia.  1902a. 

»  .  Naw  oontarnlnant  or  eonoarn  wtth  tba  addRion  of  foHowup  tialdwofic  naaula. 
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TABLE  ••14* 

PraUmlnaiy  Ramadatlon  Goals  (PRGs) 
Expesura  Pathway  3-lnhaiation  of  Dust 
Construction  Land  Usa  Scanario 


Ouat  Bouroa  (BoH)  PRGa  (msrico) 

Dust  Bourca  (Soil) 

ter  VaitoM  TwiMt  Rtek  Uveto 

PRGs  (mo/kg) 

WMo1.0E-0a 

aiteifi  Qg-aa 

PItelfl  oe,Q4 

Hoard  lndax»t 

Alurnnum 

- 

- 

Antimony 

Araanic 

Barium 

1.84E401 

1.S4E402 

1.S4E403 

a.85E«02 

Baryffum 

2.57E^1 

2.57E^02 

XSTE'Kn 

— 

Cadmium 

X42£*0i 

3.43E402 

3.43E-K» 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

8.1SE400 

S.1SE401 

8.1SE^ 

3.71EK» 

i.TTE+oa 

SISE^-OS 

5.31  E-KM 

Laad 

- 

• 

•• 

Magnaaium 

- 

• 

6.18E402 

Manganaaa 

Marcury 

HckM 

1^402 

1Z7eK)3 

1^404 

S.S6E-K}2 

Potassium 

- 

- 

* 

Salanium 

- 

• 

SHvar 

- 

— 

Sodium 

- 

— 

ThaHium 

- 

— 

Vanadium 

- 

— 

•• 

Zine 

- 

*• 

Cyanida 

- 

135TNB 

— 

• 

130NB 

- 

— 

2481NT 

- 

— 

24DKr 

- 

— 

26DNT 

- 

— 

•• 

HMX 

N6 

- 

3.71E4-03 

RDX 

- 

• 

- 

Tatryt 

- 

NRrttaNNitrate 

— 

Tatrachtoroathylana 

1^+05 

NA 

NA 

hlA 

**  1 ,1 ,1-Trtehioroathana 

flA 

Triehtoroathylana 

Xylanaa 

3.00E^ 

3.60E>K)5 

NA 

e.i8E4^ 

Anthracana 

«• 

•• 

Banzo(a}anthmcana 

3.54E^1 

154E^Q2 

3.54E403 

**Bafizo(a)pyrana 

3.S4E401 

9.94E402 

3.54&K)3 

* 

Banzo^ifluoranthana 

3.54E401 

A54E402 

3.54E^ 

«*Banzo(ghOpary(ana 

— 

*• 

* 

Ban2o(l()fluorinthana 

3.54E<K)1 

154&K& 

3.$4E4<)3 

Bis(2-athylhaxyl)  phthalata 

Chryaana 

154BH)1 

154E<K)2 

3.S4E403 

- 

Oibanzoftiran 

— 

DMi-butyl  phthalata 

- 

• 

Fkiofanthana 

— 

•* 

«•  lndano<1.2«3-cd)pyrsna 

S.64E401 

3.94EHI2 

3.S4E403 

2-Mathylnaphthalana 

- 

• 

Naphthalana 

- 

— 

*■ 

N4iitrosodiphanytamina 

— 

Phananthrana 

— 

Pyrana 

Chtordana 

1.66E4<S 

1.e6E^03 

i.aeE'KM 

- 

Dialdrin 

1.35&K)t 

1.35E402 

I.SSE^ 

* 

DDO 

- 

- 

DDE 

DDT 

8.36E«02 

6.36E'K» 

6.36E404 

- 

Endrin 

- 

- 

•• 

'** 

PC8-1260  _ 

— 

• 

.  indieatM  mat  the  iMvaM  tMMh  crttMta  ira  unavMaM. 

NA  -  Not  appIleabiG  bacauM  ttm  calculatad  PRG  ia  graatarthan  ona  million  parts  par  million  (mgrttg). 
*.Raplacaa  original  Tabla  8-14  in  maRnalBasalinaRA;Dam8s  A  Moora.  1992a 

»  •  Naw  contaminant  oT  coneom  wtth  ttM  addition  of  followup  fMdwortc  mauRa 
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TABLE  8-15* 

Prallmlnary  RaiiMdiallon  Goal*  (PRGt) 
Exposur*  Paihway  3-lnhaiation  of  Oust 


Aluminum 

Antimony 

Afwnie 

Barium 

Baryttium 

Cadmium 

Caldum 

Chromium 

Cobalt 

Copper 


Magnesium 

Manganata 

Mercury 

Nkdcai 

Potaaaium 

Selenium 

Sivor 

Sodium 

ThalKum 

Vanadium 

Zinc 

Cyanide 

13STNB 

130N6 

24e7NT 

240NT 

260hn' 

HMX 

NB 

ROX 

Tatryl 

NitritaNNitrate 

Tatrachloroethyiena 

*  1,1  .l-Trfehloroalhana 
Trichioioathytana 
Xyianaa 
Arrthracena 
Ban2o(a)anthracana 

*Banzo(a)pyrana 

Banzo^)fluoranthana 

*  Banzo(ghnparylana 
Banzo(k)fluoranthana 
BtB(2-athylhaxyO  phthaiata 
Chiyaana 
Oibanzoftjran 
OMi-butyt  phthaiata 
Fkioianthana 

*  lndano(1 .2.3-od)pyrana 
2-Mathylnaphthalana 
Naphthalana 
N-nitroaodiphanylamina 
Phananthrana 
Pyrana 

Chiordana 

OMrin 

000 

OOE 

DOT 

Endrin 

PC8»12eo 


Agricultural  Land  Ua«  Scenario 

Oust  Seuras  (Sell)  PRGs  (moAtB) 

<br  VMoim  Tsmt  RWe  L«¥«li 

Dual  Source  (Soil) 
PRGa  (mg/kg) 

RU-i.OE-oa 

MNta  1.06416 

llWta  1.064)4 

Hazard  Indaota  1 

Z66E402 

2.666403 

6666404 

- 

Z97E405 

4.42E402 

4426403 

4.426404 

_ 

S.aOE'KS 

&86E403 

6896404 

- 

•wSSE'Kh 

6636402 

6836403 

1.27E403 

• 

6066405 

• 

- 

.• 

NA 

mm 

• 

NA 

•• 

— 

Z12E405 

- 

• 

- 

1.916405 

2.16EK» 

2.186404 

6186405 

- 

- 

- 

- 

NA 

NA 

NA 

NA 

- 

— 

— 

* 

NA 

6.186405 

NA 

NA 

- 

- 

- 

- 

NA 

6.086402 

6066403 

608E404 

6.06E402 

6066403 

6066404 

6.066402 

6066403 

6086404 

•• 

«• 

6L06E402 

6066403 

6066404 

- 

a066402 

6066403 

6066404 

* 

- 

6.066402 

6066403 

6066404 

- 

2.856403 

2.856404 

2.656405 

- 

2.32E402 

Z32E403 

2.326404 

- 

1.096404 

1.096405 

NA 

; 

- 

- 

- 

- 

- 

- 

-  tndicatM  that  tha  rtfavant  haaith  affacta  crttaria  ara  unavailabla. 

NA  -  Not  appHcaWa  baeauta  tha  eaicuiatad  PRG  it  graatar  than  on#  milflon  paita  par  mWton  (mo^cg}. 
*  •  Raplacaa  originat  Tabia  6-lS  In  tha  Rnal  Batalina  RA:  Oamaa  &  Moora,  1992a 
**  -  Naar  contaminant  of  ooneam  with  tha  addition  of  followup  flaidworlc  reauNa 


A-RA 

8-14 


TABLE  8-24* 

Pralitnlnaiy  Rwiwdirilon  Goals  (PRGs) 
Exposura  Pathway  lO-Consumptlon  of  Gama  (Antelope) 
Residential  Land  Use  Seanario 


SeSPROs 


RtakUvW* 


fUafc  ■  4  Qg^ 

Z42E'^ 

7.a7E406 


Soli  PRGo  (monco)  for 

fiairmM  ■  1  0 

6.44E405 

NA 

6.91E->05 

NA 

1.79E403 

NA 

1.69E403 

a.S6E403 

1.96E^ 

7,62E404 

3.84E404 

NA 

1.91E>^ 

9.S2E-K)4 

3.68E405 

A.aOE'KS 

NA 

NA 

NA 


NA 


NA 

NA 


NA 


NA 

4.43E403 

3.01E403 


4.29E404 

Z14E404 
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TABLE  8-27* 


Summary  of  Preliminary  Remediation  Goals  (PRGs)  and  Combined 
PRGs  for  Soil  Due  to  Potential  Exposure  by  Patnways  1, 2,  3, 11,  and  12 
Residential  Land  Use  Scenario 


Analytes 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

135TNB 

13DNB 

246TNT 

24DNT 

26DNT 

HMX 

NB 

RDX 

Tetryl 

Nitrite/Nitrate 
Tetrachloroethylene 
(b)  1.1,1>Trichloroethane 
Trichloroethylene 
Xylenes 
Anthracene 
Benzo(a)anthracene 
(b)  Benzo(a)pyrene 
Benzo(b)f!uoranthene 
<b)  Benzo(ghi)perylene 
Benzo(k)fuoranthene 
Bis(2-ethyihexy{)  phthalate 
Chrysene 
Dibenzofuran 
Oi^butyl  phthalate 
Fluoranthene 

(b)  lndeno(1,2,3-cd)pyreno 
2*Methylnaphthalene 
Naphthalene 
N-nItrosodiphenylamine 
Phenanthrene 
Pyrene 
Chlordane 
Oieldrin 
DOD 
DDE 
DDT 
Endrin 
PCB-1260 


Pathway  1  PRGs  (mg/kg) 

Pathway  2  PRGs  (mg/kg) 

Pathway  3  PRGs  (mg/kg) 

Dermal  Absorption 

Soil  Ingestion 

Dust  Inhalation 

Carcinogenic 

Noncarcinogenic 

Carcinogenic 

Noncarcinogenic 

Carcinogenic 

Noncarcinogenic 

Rlak«1E-0e 

Hlal 

Ri8K«1E-0g 

HIsi 

mi 

** 

*• 

— 

2-74E+05 

M 

- 

1.10E+02 

** 

•« 

3.65E-01 

8.21E+01 

5.71  E+01 

** 

- 

1.92E+04 

- 

4.79E+04 

149E-01 

1.37E+03 

9.51  E+01 

** 

** 

— 

2.74E+02 

1.27E+02 

- 

- 

•* 

- 

1.37E+03 

1.90E+01 

2.05E+02 

- 

2.74E+00 

a79E+04 

*« 

- 

1.01E+04 

- 

NA 

“ 

- 

- 

NA 

z 

- 

2.74E+04 

- 

3.42E+04 

- 

8.21E+01 

3.08E+04 

** 

5.48E+03 

4.70E+02 

** 

*• 

1.37E+03 

1.37E+03 

** 

- 

2.19E+01 

- 

- 

** 

- 

1.92E+03 

•* 

— 

5.48E+04 

— 

__ 

•• 

— 

5.48E<K33 

_ 

1.14E+00 

— 

1.37E-K)1 

-- 

2.28E+00 

2.74E+01 

1.77E+00 

1.14E+01 

2.13E+01 

1.37E+02 

~  1 

7.83E-02 

4.56E+01 

9.39E-01 

5.48E+02 

— 

__ 

7.83E-02 

2.28E+01 

9.39E-01 

2.74E+02 

- 

1.14E+03 

- 

1.37E+04 

— 

— 

- 

1.14E+01 

- 

1.37E+02 

2.05E+05 

(a) 

(a) 

5.81E+00 

8.21  E+02 

- 

22BE+02 

- 

2.74E+03 

_ 

** 

** 

- 

4.38E-K)5 

** 

** 

1.25E+01 

2.74E+03 

4.44E+05 

** 

«• 

— 

2.46E-M)4 

NA 

** 

•* 

5.81  E+01 

- 

1.33E+05 

** 

** 

- 

5.48E+05 

NA 

<> 

<> 

8.21  E^ 

<> 

<> 

1.10E-01 

- 

1.31E+02 

o 

o 

1.10E-01 

1.31  E+02 

<> 

<> 

1.10E-01 

1.31  E+02 

o 

<> 

— 

<> 

<> 

1.10E-01 

1.31  E+02 

o 

<> 

4.56E+01 

5.48E+03 

o 

o 

1.10E-01 

- 

1.31  E+02 

.1.. 

<> 

<> 

— 

<> 

<> 

- 

2.74E+04 

... 

o 

<> 

— 

1.10E+04 

o 

o 

1.10E4)1 

1.31E+02 

<> 

<> 

— 

_ 

<> 

<> 

- 

1.10E+03 

— 

o 

<> 

1.30E+02 

<> 

<> 

- 

•• 

<> 

<> 

- 

8.21  E+03 

<> 

<> 

4.91E-01 

1.64E-K)1 

6.15E+02 

<> 

<> 

3.99E-02 

1.37E+01 

4.99E+01 

<> 

<> 

2.66E-K)0 

— 

o 

<> 

1.88E+00 

O 

<> 

1.88E+00 

1.37E+02 

2.35E+03 

<> 

<> 

— 

8.21E+01 

5.16E-02 

- 

8.30E-02 

A-RA 
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Aimlytt« 

Aluminum 

Antimony 

Arsenic 

Barium 

Berytlitan 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

135TNB 

130NB 

246TNT 

24DNT 

26DNT 

HMX 

NB 

RDX 

Telryl 

Nitrite/Nitrate 
Tetrachioroethylene 
(b)  1,1,1-Trtehloroetliane 
Trichtofoethylene 
Xylenes 
Anthracene 
Benzo(8}anthracene 
(b)  Benao(a)pyrtne 
Benzo(b}fluoranthane 
(b)  Benzo(ghi}perylene 
Benzo(k)fluoranthene 
Bi$(2-elhylhexyi}  phthalate 
Chrysene 
DibenzofUian 
OLrvbutyl  phthalate 
Fluoranthene 

(b)  fndeno(1^,3<cd)pyrene 
2-Meth^aphthalene 
Naphthalene 
N-nitrosodiphenyiamine 
Phenarrthrene 
Pyrene 
Chlordane 
Dieldrin 
DDO 
DDE 
DDT 
Endrin 
PCB-1260 


TABLE  8-2r  (confd) 

Summary  of  Preliminary  Remediation  Goals  (PRGs)  and  Combined 
PRGs  for  Soil  Due  to  Potential  Exposure  by  Pathways  1, 2, 3, 11,  and  12 
Residential  Land  Use  Scenario 


Pathway  11  PRGs  (mg/kg) 

Pathway  12  PRGs  (mg/kg) 

Beef  and  Milk  Consumption 

Consumption  of  CroDS_ 

Carcinogenic 

Noncarcinogenic 

Carcinogenic 

Noncarcinogenic 

Rl8k=1E-06 

Hi»1 

RleK«1ETQ6 

Hla1 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

4.09E+01 

1.24E’H)4 

2.74E-01 

6.16E+01 

XX 

XX 

XX 

XX 

2.CI8E-K)2 

NA 

4.46E-01 

4. 11  E+03 

1.26E+03 

— 

1.37E+01 

XX 

XX 

XX 

XX 

2.45E+05 

- 

4.11E+03 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

4.91  E+01 

2.74E+00 

1.97E+05 

3.29E+02 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

2.48E+01 

- 

5.08E-03 

5.21  E+01 

- 

1.54E-02 

4.46E+01 

2.87E+02 

2.37E-02 

1.S2E-01 

1.91E+00 

1.11E+03 

1.01E-03 

5.91  E-01 

1.92E+00 

5.61  E+02 

9.00E-04 

2.62E-01 

2.10E+04 

1.50E+00 

2.79E+02 

- 

1.24E-01 

9.84E>H}0 

1.39E+03 

1.38E-03 

1.96E-01 

5.38E+03 

1.91E+00 

XX 

XX 

XX 

XX 

3.21  E+01 

7.01  E+03 

6.34E-02 

1.38E+01 

5.63E+04 

5.2SE+01 

1.28E+02 

9.47E-02 

- 

1.00E+06 

— 

2.84E+03 

2.66E+05 

2.37E+03 

4.39E-01 

1.49E-02 

- 

4.76E-01 

2.64E-02 

— 

4.75E-01 

2.64E-02 

5.49E-01 

7.56E-02 

1.60E402 

1.92E+04 

2.34E+00 

2.81E+02 

4.39E-01 

1.49E-02 

“ 

1.10E+05 

3.67E+03 

4.17E+04 

- 

1.02E+03 

4.70E-01 

- 

2.41E4>2 

- 

2.93E+04 

7.52E+00 

3.35E<K)2 

- 

6.51  E-01 

“ 

2.89E+04 

4.34E+02 

1.94E+00 

6.48E+01 

6.07E-02 

2.03E+00 

1.28E-01 

4.40E+01 

1.08E-03 

3.70E-01 

1.06E-K)1 

- 

3.37E-01 

- 

7.64E+00 

... 

2.83E-01 

— 

S-SIE-kOO 

6.27E+02 

6.90E-01 

5.03E+01 

3.13E+02 

— 

7.75E+00 

3.60E-02 

- 

2.09E-02 

- 

A-RA 
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TABLE  8-27*  (confd) 

Summary  of  Preliminary  Remediation  Goals  (PRGs)  and  Combined 
PRGs  for  Soil  Due  to  Potential  Exposure  by  Pathways  1, 2, 3, 11,  and  12 
Residential  Land  Use  Scenario 


Analytw 

Aluminum 


RI«I(»1E.06 


Combined  PRGs  (mg/kg) 
Carcinogenic 

RteK«ie-CS  fti»k«1E.O* 


Antimony 

- 

— 

... 

Arsenic 

1.55E-01 

1.55E+00 

1.55E+01 

Barium 

Beryllium 

1.11E-01 

1.11E+00 

1.11E+01 

Cadmium 

1.27E+02 

1.27E+03 

1.27E+04 

Calcium 

Chromium 

1.90E+01 

1.90E+02 

1.90E+03 

Cobalt 

— 

Copper 

— 

Iron 

— 

Lead 

.. 

Magnesium 

— 

Manganese 

- 

— 

_ 

Mercury 

- 

- 

— 

Nickel 

4.70E-K}2 

4.70E+03 

4.70E+04 

Potassium 

_ 

Selenium 

Silver 

— 

Sodium 

— 

Thallium 

Vanadium 

Zinc 

Cyanide 

135TNB 

— 

13DNB 

— 

246TNT 

2.33E-02 

2.33E-01 

2.33E+00 

24DNT 

9.99E-04 

9.99E-03 

9.99E-02 

26DNT 

8.89E-04 

8.89E-03 

8.89E-02 

HMX 

NB 

RDX 

1.38E-03 

1.38E-02 

1.38E-01 

Tetryl 

_ 

Nitrite/Nitrate 

— 

Tetrachloroethytene 

6.29E-02 

6.29E-01 

6.29E+00 

1 1,1,1-Trichloroethant 

— 

Trichloroethyiene 

9.45E-02 

9.45E-01 

9.45E+00 

Xylenes 

Anthracene 

Benzo(a)anthracene 

1.27E-02 

1.27E-01 

1.27E+00 

1  Benzo(a}pyrene 

2.04E-02 

2.04E-01 

2.04E+00 

Benzo(b)fluoranthene 

2.04E-02 

2.04E-01 

2.04E+00 

1  Benzo(ghl)perylene 

Benzo(k)f)uoranthene 

4.14E-02 

4.14E-01 

4.14E+00 

Bis(2-ethylhexyt)  phthalate 

2.20E-H)0 

2.20E+01 

2.20E+02 

Chrysene 

1.27E-02 

1.27E-01 

1.27E+00 

Olbmofliran 

... 

Dhn-butyi  phthalate 

- 

... 

Fluoranthene 

— 

.. 

lndeno(1 ,2,3-cd)pyr«ne 

1.90E-02 

1.90E-01 

1.90E+00 

2-Methylnaphthaiene 

— 

Naphthalene 

- 

N-nitrosodiphenylamine 

6.46E-01 

6.46E400 

6.46E+01 

Phenanthrene 

Pyrene 

— 

— 

Chlordane 

5.25E-02 

5.25E-01 

5.25E+00 

Oieldrin  ' 

1.04E-03 

1.04£4)2 

1.04E-01 

ODD 

2.91E-01 

2.91  E+00 

2.91  E+01 

DOE 

2.38E-01 

2.38E+00 

2.38E+01 

DDT 

4.77E-01 

4.77E+00 

4.77E+01 

Endrin 

.. 

PCB-1260 

9.34E-03 

-  rnaicaies  mat  tne  reie 

9.34E-02 

vaht  health  enects 

9.34E-01 

criteria  are  unavailable. 

Noncarcinogenic 

H|g1 

2.74E+05 

1.10E+02 

3.51E+01 

1.37E+04 

NA 

1.29E+01 

171E+02 

2.74E+00 

1.01E+04 

NA 


1.52E+04 
2.51  E+00 
3.09E+02 

1.37E+03 

1.37E+03 

2.19E*K)1 

1.92E+03 

5.48E+04 

5.48E+03 

5.05E-03 

1.53E-02 

1.50E-01 

5.83E-01 

2.59E-01 

1.50E+00 

1.23E-01 

1.95E-01 

1.89E+00 

4.38E+05 

1.38E+01 

5.23E-K)1 

NA 

2.28E+03 


3.14E+03 

9.13E+02 


4.06E-K)2 

1.76E-K)0 

3.57E-01 


3.47E+01 

6.92E-K50 


"**“  -  Not  calculated  because  demial  absorption  of  inorganic  and  volatile  organic  contaminants  is 
assumed  to  be  negligible  (USEPA.  1991c;  USEPA,  1992a). 

"XX”  -  Not  calculated  because  quantitative  Information  on  uptake  factors  is  not  available. 

"<>”  >  Not  calculated  because  dermal  absorption  data  are  not  available. 

(a)  -  PRGs  are  not  determined  for  RDX  for  this  exposure  pathway  because  of  insufTicient 

evidence  of  dermal  absorption  in  humans. 

(b)  •  New  contaminant  of  concern  with  the  addition  of  followup  fieldwork  results. 

HI  -  Hazard  Index 

NA  -  Not  applicable  because  the  calculated  PRG  is  greater  than  one  million  parts  per  million  (mg/kg). 
•  ♦  Replaces  original  Table  8-27  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 
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TABLE  8-29* 


Aluminum 

Antimony 

AiMnic 

Barium 

BaryMum 

Cadmium 

Ctfdum 

Chromium 

CobaM 

Ooppar 

Iran 

Load 

Mapnaaium 

IlMoanaaa 

Marouiy 

NIckal 

Potanium 

Saianium 

SIvar 

Sodium 

TMum 

Vanadium 

2ne 

Qfanida 

136TNB 

IdONB 

246TNT 

240NT 

260NT 

HMX 

N8 

RDX 

Tatryl 

Nibitaff«trita 
Tatiachtofpathylana 
(b)  1,1,1-Trlehloroathana 
Trichloroathylana 
Xytanas 
Anthracana 
Banzo(a)anthracana 
(b)Ban»(a)pyrM)a 
Banzo(b)mioranthana 
(b)  BanaD(ohi)paiyiana 
Banzo(k)ftuoranthana 
Bia(2-alhythoxy0  phthalata 
Chfyaana 
Dfeanzoftjran 
DMvbutyt  phthaMa 
Fkioranthana 

(b)  lndano(1^,3<«d)pyraiia 
2-Mathylnaphthalana 
NaphUwiana 
N-nitro6odtphanytamina 
PlMoanlhrana 
Pyrana 
CMordana 
DWdrin 
OCX) 
tX3£ 

DOT 

Endrin 

PC8.1260 


Summary  of  Prallminary  Ramadiation  Goala  (PRGs)  and 
ombined  PRGt  for  Soil  Dua  to  Potantial  Expoaura  by  Pathways  1. 2,  and  3 
Raaidantial  L4ind  Usa  Sconario 


PalInnylPROsdnoAs)  Pi«nMy2PR6s(lnoAo)  PrtMny  3  PRGt  (mgAg) 

DsnnsiAtwonrrion  SoMlno—aon  Putt  InhalsBon 


CMfeMgMiB  MimaaiiBtMin  Cadwogwh 


RMtwl64)a 

tisl 

•• 

mm 

•• 

mm 

«• 

«• 

•• 

3.68E-01 

«• 

mm 

«• 

1.48E-01 

•• 

<- 

•• 

•• 

mm 

•• 

mm 

•• 

mm 

«• 

— 

mm 

mm 

.. 

mm 

mm 

mm 

•• 

mm 

mm 

.. 

mm 

mm 

mm 

mm 

— 

mm 

mm 

mm 

*m 

mm 

mm 

•• 

•• 

M 

•• 

•• 

•• 

mm 

mm 

mm 

•• 

mm 

1.14E-MX) 

«• 

2.28E'H)0 

I.TTE-KX) 

1.14e>K)1 

2.13E401 

7.B3E-02 

4.S6E'H}1 

9.39E-01 

7.83E-02 

2.2eE^1 

9.39E-01 

1.14e-K)3 

— 

i.iae+oi 

(•) 

(•) 

S.SIE'KX) 

2.26E^ 

- 

mm 

•• 

mm 

•• 

1.25E*K)1 

mm 

•• 

mm 

•• 

5.81E-K31 

mm 

mm 

O 

O 

O 

i.ioe-oi 

1.10E-01 

o 

i.ioe-01 

mm 

O 

o 

110E-01 

o 

4.56E401 

o 

1.10E-01 

o 

o 

o 

-• 

o 

— 

o 

1.10E-01 

o 

- 

o 

o 

o 

1.30E'K)2 

o 

o 

o 

o 

— 

o 

4.91E-01 

o 

o 

3.99E-02 

o 

o 

2.66E400 

o 

o 

1.66E400 

o 

1.88£<K)0 

o 

o 

5.16E-02 

- 

8.30E>02 

■wiRoanfa 

CsPoiMgMio 

NofWMfcinogGfts 

mi 

Riafc«1&0a 

Ubl 

2.74E<K)5 

— 

1.106^02 

— 

— 

8.21E^1 

SJIE^OI 

1.92£^ 

4.79E^04 

1.37E^03 

9.51E^01 

2.74E-H)2 

1.27E*K)2 

•• 

1.37E-K)3 

1.90E<K)1 

2.05E'K)2 

2.74E'KX3 

9.79E-K)4 

1.01E^ 

NA 

- 

- 

NA 

— 

— 

2.74E+04 

- 

3.42E*K)4 

8.21E-K)1 

- 

3.0BE>04 

5.48E‘K)3 

4.70E‘KI2 

- 

— 

1.37E-K)3 

- 

-« 

1.37E-K53 

- 

- 

«* 

2^9E*0^ 

- 

- 

1.92E*03 

— 

— 

5.48£^ 

— 

— 

5.48E^3 

— 

— 

1.37E-K)1 

-> 

— 

2.74E-K)1 

— 

— 

1.37E-K»2 

— 

— 

S.48E'M)2 

-> 

— 

2,74E‘K)2 

- 

- 

1.37E-H34 

— 

1.37E^02 

- 

2.05E+05 

a21E-K)2 

- 

- 

2.74E<K)3 

•• 

— 

4.36£‘K)5 

- 

- 

2.74€-M)3 

4.44e*K)5 

— 

2.46E<K>4 

NA 

1.33E-K)5 

-> 

5.48E^ 

NA 

8.21E-H)4 

— 

— 

1.31E+02 

*- 

1.31E402 

— 

- 

1.31E«K)2 

- 

•a 

mm 

•• 

1.31E^ 

- 

5.48E'K)3 

— 

1.31E^02 

- 

•> 

— 

2.74E404 

- 

1.10e«K)4 

— 

— 

— 

1.31E«02 

— 

— 

i.ioe>o3 

- 

- 

— 

— 

— 

— 

8.21E-K)3 

1.64E-K)1 

6.15E'K)2 

— 

1.37E'K)1 

4.99E'K)1 

- 

,  — 

— 

•• 

— 

— 

1,37E'K)2 

2.35E'H}3 

- 

8.21E-K)1 

- 

- 

— 

A-RA 

8-21 


TABLE  8-29*  (conrd) 

Summary  of  Preliminary  Ramadiation  Goals  (PRGs)  and 
Combined  PRGs  for  Soil  Due  to  Potential  Exposure  by  Pathways  1, 2.  and  3 
RasMantiai  Land  Use  Scenario 


Oowbfcitd  PRQi  (mq^) 


CtteaBiiB _ _ _  rfinain^nflinin 


Analwtaa 

n^r  fti 

ntx 

Aluminum 

• 

•a 

2.746405 

Antimony 

— 

a. 

1.106402 

Aisanie 

3.6aE-01 

o.aaE'KX) 

3.836401 

6.216401 

Barium 

— 

a. 

a. 

1.376404 

»* — 
oaiyaMm 

1.48E.01 

1.486^00 

1.486401 

1.376403 

Cadmium 

1.27E-K)2 

1.27E*H» 

1.276404 

2.746402 

Calcium 

a. 

mm 

Chromium 

1.90E401 

1.906^ 

1.906403 

1.796402 

Cobaft 

a» 

aa 

2.746400 

(‘yypff 

- 

- 

a. 

1.016404 

iron 

aa 

NA 

Lead 

mm 

aa 

aa 

Magnesium 

mm 

*• 

aa 

Manganasa 

mm, 

• 

aa 

1.52E404 

Mainjry 

- 

• 

a. 

8.19E401 

Ntefcal 

4.70E-K)2 

4.706^ 

4.706404 

5.46E403 

Potassium 

a. 

aa 

Saisnium 

a. 

aa 

1.37E403 

Silvar 

1.37E403 

Sodium 

a. 

mm 

Thallium 

a. 

2.19E401 

Vanadium 

— 

1.92E403 

2inc 

a. 

— 

5.48E404 

Cyanida 

— 

a. 

5.46E403 

1361>a 

— 

a. 

aa 

1.05E400 

13DNB 

a- 

— 

2.11E400 

246TNT 

I.eSE'KX) 

1.64£-K)1 

1.646402 

1.06E401 

240NT 

7.23E-02 

7.236-01 

7.236400 

4.21E401 

260NT 

7.23E-02 

7.236-01 

7.236400 

2.11E401 

HMX 

a. 

a. 

.. 

1.05E403 

MB 

— 

a. 

aa 

1.06E401 

RDX 

9.81E<K)0 

8.81&H)1 

6.816402 

8.21E402 

Tabyt 

-• 

— 

a. 

2.11E402 

NftritafNftrata 

— 

a. 

«• 

4.36E405 

Tatiachloroethylana 

1.2SE401 

1.256<K)2 

1.256403 

2.74E403 

(h)  1 ,1 ,1-Tfichtoroathana 

• 

•• 

2.486404 

Trichioroathylena 

5.80E401 

5.806«Q2 

6.806403 

Xylanaa 

* 

5.486405 

Anthraeana 

a. 

8.21E404 

6anzo(a)anthrecana 

1.10E-01 

1.106400 

1.106401 

(b)  Ban2D(a)pyrana 

1.10E-01 

1.106400 

1.106401 

* 

Ban2o(b)11uoranthane 

1.106-01 

1.106400 

1.106401 

a. 

(b)  BanzD(ghi)parytana 

«• 

aa 

Banzo(k)fluorenthana 

1.10E-01 

1.106400 

1.106401 

a. 

Bi8(2-athythaxy0  pMhaiata 

4.56E^ 

4.666402 

4.966403 

9.466403 

Chryaana 

1.106-01 

1.106400 

1.106401 

Olbanzoforan 

a. 

mm 

Dki-butyl  phthaiata 

a. 

• 

2.746404 

Fluofinthana 

a. 

1.106404 

(b)  lndano(1^.3-od)pyrana 

1.106-01 

1.106400 

1.106401 

2-Mathylnaphthalana 

a. 

•a 

a. 

Naphthaiana 

-a 

a. 

1.106403 

N-nitroaodiphanyfamina 

i.aoE'Hn 

1.306403 

1.306404 

Phananthrane 

a. 

aa 

Pyrana 

a. 

— 

aa 

8.216403 

Chlordana 

4.916-01 

4.916400 

4.916401 

1.646401 

Dialdrtn 

3.996-02 

3.996-01 

3.996400 

1.37E401 

ODD 

2.666^00 

2.666401 

2.666402 

DOE 

1.88E<K)0 

1.666401 

1.886402 

oar 

1.88E<M)0 

1.666401 

1866402 

1.376402 

Endftn 

— 

•a 

• 

6.21E401 

PC8-1260 

8.306-02 

8.306-01 

8.306400 

-  indicates  mat  the  retavan^  neaim  •ffocts  cfllaria  ar»  unevailaM. 

***"  •  No<  calcuiatod  tMcausa  dormal  absorption  of  inorganic  and  votatila  organic  contaminants  is 
assumed  to  ba  nagiigiblo  (USEPA.  1091c;  USEPA.  1992a). 

*o*  >  Not  caJculatad  bacausa  darmal  absorption  daUi  are  not  avaHabta. 

(a)  -  PRGs  are  not  detarminad  for  ROX  for  this  exposure  pathway  bacausa  of  insufficiant 

avidanca  of  darmai  absorption  in  humans. 

(b)  -  Naw  contaminant  of  oonoam  wtth  tha  addition  of  followup  tialdworic  rasults. 

HI  •  Hazard  Index 

NA  *  Not  appl'icabla  because  tha  caiculatad  PRG  is  greater  than  one  million  parts  par  million  (mg/kg). 
*  •  Replaces  original  Table  8-29  in  tha  Final  Basalina  RA;  Dames  &  Moore,  1992a. 
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TABLE  8-31* 


Summary  of  Preliminary  Remediation  Goals  (PRGs)  and  Combined 
PRGs  for  Soil  Due  to  Potential  Exposure  by  Pathways  1, 2,  and  3 
Light  Industrial  Land  Use  Scenario 


Analytot 

Aluminum 

Antimony 

Aisonic 

Barium 

Baryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Coppar 

Iron 

Load 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

SHver 

Sodium 

Thailium 

Vanadium 

Zinc 

Cyanide 

135TNB 

130NB 

246TNT 

240NT 

26DNT 

HMX 

NB 

ROX 

Tetryi 

NitmWNitrate 

Tetrachlofoothyieno 

(b)  1.1.1-Trlchioroathana 
Trichioroethyiene 
Xyienes 
Anthracene 
Ben2o(a)anlhracene 

(b)Ban2D(a)PywM 

Benzo(b)fiuoranthene 

(b)  Banzo(ghOP«ty1«na 
Benzo(k)nuoranthene 
Bis(2-elhyihe)(y0  phthalate 
Chrysene 
Dibenzofuran 
OMv-butyl  phthaiate 
Fluoranthene 

(b)  Indeno(1.2.3>cc0pyrane 
2>Methylnaphtha)ene 
Naphthalene 
N-nitrosodipheny  lamina 
Phenanthrane 
Pyrene 
Chiordane 
Dieidhn 
ODD 
DOE 
DDT 
Endrin 
PC8-1260 


Pathway  1  PRGs  (mg/kg) 
Danwal  Abson^on 

Cardnogsnie  Nonciroinogsnic 

Riek«ie4ie  U!«l 


2.32E+00 

4.65E*KX) 


4.34E+00 

1.91E^1 

1.91E-01 


PaMiway  2  PRGs  (mg/kg) 
Soli  InoesBon 

C«ctno0Mio  Noftcardnogf 

Rklt»1E.0e  titX 

NA 

3.27E+00  e.13E*K): 

1.43E+0I 

1.33E+00  1.02E^(V 


102E+04 

1.02E^04 

1.64E+02 

1.43E^04 

4.09E+05 

4.09E+04 

1.02E+02 

2.04E+02 


Pathway  3  PRGs  (mg/kg) 
Dust  Inhalation 


Noncvcinoo#nic 

C«rcinog*nic 

Nonearcinog«flic 

Hfel 

Rkk«1E-0fl 

til£l 

NA 

— 

6.ie£'K)2 

— 

~ 

6.13E'K)2 

1.24E^^00 

— 

1.43E+05 

8.66E'i'02 

1.02E^04 

2.06E+00 

“ 

2.04E+03 

2.76E+00 

1.02E+04 

4.13E-01 

3.71E+00 

2.04E*01 

1.77E^03 

7.56E+04 

6.19E+04 

- 

5.32E+04 

2.04E+05 

- 

6.19E+02 

6.13E+02 

- 

5.57E+02 

2.32E^01 

1.91E+02 

1.02E+03 

- 

9.29E-K)1 

8.42E^ 

4,09e+03 

- 

4.65E-«-01 

8.42E**>00 

2.04E^03 

— 

2.32E«M33 

1.02E+05 

— 

2.32E+01 

1.02E-K)3 

“ 

(a) 

5.20E^01 

6.13E+03 

— 

4.65E^2 

- 

2.04E‘K)4 

- 

— 

NA 

— 

*• 

1.12E^02 

2.04E+04 

9.63E+03 

1.84E+06 

— 

•W 

5.20E^02 

2.89E^03 

M 

NA 

— 

O 

6.13E^05 

— 

o 

9.87E-01 

2.84E+00 

9.87E-01 

2.84E+00 

o 

9.87E-01 

2.84E+00 

o 

-• 

o 

9.87E-01 

... 

2.84E+00 

o 

4.09E^02 

4.09E+04 

— 

o 

9.87E-01 

- 

2.84E+00 

o 

— 

— 

o 

_ 

2.04E^05 

— 

o 

8.18E^04 

— 

8.87E-01 

- 

2.84E«00 

o 

o 

8.18E-K)3 

- 

o 

1.17E+03 

- 

- 

o 

— 

— 

<> 

6.13E+04 

— 

o 

4.40E*^00 

1.23E^02 

1.33E+01 

o 

3.58E-01 

1.02E+02 

1.08E+00 

o 

2.38E+01 

- 

“ 

o 

1.68E+01 

— 

— 

o 

1.68e+01 

1.02E-^03 

5.10E+01 

o 

6.13E^02 

- 

7.43E-01 

- 

“ 
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TABLE  8-31*  (cont'd) 


Summary  of  Prallminaty  Remediation  Goais  (PRGa)  and  Combined 
PRGs  for  Soii  Due  to  Potentiai  Exposure  by  Pathways  1, 2,  and  3 
Light  industrial  Land  Use  Scenario 


Analyte* 

AkjnwHjm 

Antimony 

Atmtuc 

Barium 

Barytttum 

Cadmium 

Calcium 

Chromium 

Cobalt 

Coppar 

Iron 

laad 

Magnasium 

Manganaae 

Marcury 

Nickel 

Potassium 

Salantum 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

135TNB 

130NB 

246TNT 

24DNT 

26DNT 

HMX 

NB 

RDX 

Tatryl 

NitritWNitrata 
Tatrachloroathytena 
(b)  1«1«1-Trichloroathana 
Trichloroathylana 
Xylanae 
Anthracene 
Banto(a)anthracana 
(b)  Ban2o<a}pyrana 
Banzo(b)ftuoranthana 
(b)  Ban2D(0hl)pafylana 
Banzo{k)f1uoranthane 
Bis(2-athyihaxy1)  phthaiata 
Chrysene 
Dibanzoftjran 
OKt-butyl  phthaiata 
Fluoranthene 

Cb)  lndano(1.2t3-cd)pyrana 
2-Methylnaphthaiana 
Naphthalene 
N>nftro6odiphenylamine 
Phenanthrene 
Pyrene 
Chkxdane 
Dieldrin 
ODD 
ODE 
DDT 
Endrin 
PC8-1260 


Combined  PRGa  (mo/kg) 


Carcinogenic 

Noncarcinogonie 

RiriPilE-OS 

Rirtt«1E-04 

HN1 

- 

- 

NA 

— 

— 

... 

8.18E+02 

8.96E-01 

8.98E<^00 

8.98E-K)1 

6.13E+02 

— 

— 

s.eiE-^oa 

8.09E-01 

8.09E-KX) 

8.09E-K)1 

1.02E+04 

2.75E*00 

2.75E+01 

2.75E<K)2 

2.04E+03 

4.13E-01 

4.13E+00 

4.13E401 

3.71E+00 

- 

- 

- 

2.02E-K)1 

- 

3.40E+04 

5.32E+04 

6.17E+02 

— 

— 

— 

2.92E+02 

1.02E+01 

1.02E-^02 

1.02E+03 

4.09E+04 

- 

1.02E+04 

" 

1.02E*^04 

- 

- 

1.64E+02 

— 

— 

— 

1.43E+04 

- 

- 

- 

4.09E+05 

— 

— 

4.09E+04 

- 

- 

- 

2.27E+00 

— 

— 

— 

4.54E+00 

4.24E+00 

4.24E^01 

4.24E-K>2 

2.27E+01 

1.87E-01 

1.87E+00 

1.87E+01 

9.08E+01 

1.87E-01 

1.87E+00 

1.87E*01 

4.54E+01 

- 

- 

- 

2.27E+03 

— 

— 

— 

2.26E+01 

5.20E+01 

5.20E'K)2 

5.20E-K)3 

6.13E*^03 

— 

- 

4.54E+02 

— 

«*• 

— 

NA 

111E-K)2 

1.11E-K)3 

I.IIE-KM 

2.04E+04 

— 

— 

1.84E-K)5 

4.41E-K)2 

4.41E+03 

4.41E-K)4 

- 

- 

- 

6.19E+05 

— 

— 

e.lSE-^OS 

7.32E-01 

7.32E+00 

7.32E>01 

7.32E-01 

7.32E^ 

7.32E'K)1 

7.32E-01 

7.32E+00 

7.32E^01 

- 

7.32E-01 

7.32E+00 

7.32E-K)1 

4.09E-M}2 

4.09E'K)3 

4.09E-K)4 

4.09E+04 

7.32E-01 

7.32E+00 

7.32E+01 

2.04E-K)5 

— 

— 

8.18E'*'04 

7.32E-01 

7.32E400 

7.32E401 

- 

.. 

S.IEE-^OS 

1.17E*K)3 

1.17E+04 

I.ITE^OS 

- 

6.13E^04 

3.31E-K)0 

3.31E+01 

3.31E>02 

1.23E+02 

2.e9E-01 

2.69E'H)0 

2,e9E-K)1 

1.02E+02 

2.38E+01 

2.38E402 

2.38E+03 

I.eaE'KII 

1.68E+02 

1.68E+03 

1.27E*K)1 

1.27E+02 

1.27E+03 

1-02E+03 

— 

— 

6.13E+02 

1.08E-01 

I.OBE^OO 

lOSE-^OI 

-  Indicates  that  the  relevant  health  effects  criteria  are  unavailable. 

~  -  Not  calculated  because  dermal  absorption  of  inorganic  and  volatile  organic  contaminants  is 
assumed  to  be  negligible  (USEPA.  1991c;  USEPA.  1992a). 

•o"  -  Not  calculated  because  dermal  absorption  data  are  not  available. 

(a)  -  PR<^  are  not  determined  for  RDX  for  this  exposure  pathway  because  of  insufficient 

evidence  of  dermal  absorption  in  humans. 

(b)  -  New  contaminant  of  concern  with  the  addition  of  followup  fieldwork  results. 

HI  >  Hazard  Index 

NA  -  Not  applicable  because  the  calculated  PRG  Is  greater  than  one  million  parts  per  million  (mg/kg) 
*  -  Replaces  original  Table  8-31  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 
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TABLE  8-33' 


Summary  of  Preliminary  Remediation  Goals  (PRGs)  and  Combined 
PRGs  for  Soil  Due  to  Potential  Exposure  by  Pathways  1, 2,  and  3 
Military  Land  Use  Scenario 


Pathway  1  PRGs  (moAg) 


CsrdnogMic 

NoncsrcinogMic 

Anatytaa 

Aluminum 

Antimony 

** 

Arsenic 

** 

Barium 

M 

Berytlium 

Cadmium 

** 

Calcium 

•* 

Chromium 

Cobalt 

** 

Coppsr 

Iron 

** 

Lead 

M 

*a 

Magnesium 

** 

Manganese 

Mercury 

Nickel 

** 

Potassium 

•• 

Selenium 

Silver 

M 

Sodium 

•• 

ThaHkim 

M 

Vanacbum 

Zinc 

Cyanide 

135TNB 

r 

2.49E+00 

13DNB 

... 

4.98E*K)0 

246TNT 

3.87E'K)1 

2.49E+01 

240NT 

1.71E+00 

9.95E^1 

26DNT 

1.71E-KX) 

4.98E+01 

HMX 

— 

2.49E+03 

NB 

2.49E^01 

RDX 

(a) 

(a) 

Tetryl 

4.96E+02 

M 

Nitrite/Nitrate 

Tetrachloroethylene 

(b)  1.1.1*Triehloro«thaM 
Tnchioro«thyl9n« 

Xylenes 
Anthracene 
Ben20(a)anthracene 
(b)  Barao(a)pyrafM 
Benzo(b)nuoranthene 
(b)  Bafao(ohl)parylana 
Benzo(l()fkJoranthene 
Bts(2-ethyihaxy1)  phthlate 
Chfysene 
Oibenzofuran 
Dkvfautylpmhalate 
Fluoranthene 

(b)  lndeno<1.2.3-od)pyrina 
2>Meth^phthaiene 
Naphthalene 
N^iilrosodiphenylamlne 
Phenanthrene 
Pyrene 
Chlordane 
Oteidrin 
ODD 
DOE 
DDT 
Endrin 
PC8-1260 


o 

o 


o 

o 

o 

o 

o 

1.13E400 


o 

o 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


PcmwiV2PRGs  (m0/kg) 

Soil  InoBStion 


cinogMUo 

tifiE-oe 

HN1 

NA 

e.76E-K)2 

2.92E+01 

6.57E^02 

1.53E+05 

1.19E+01 

1.10E*K)4 

2.19E+03 

* 

I.IOE-KW 

2.19E'K)1 

8.10E+04 

Pathway  3  PRGs  (mg/kg) 
Dust  Inhalation 


Careinog«nio 

Noncareinog«nie 

RhkwlE-Oe 

Hl«1 

I.HE'KII 

9.28E+02 

1.84E+01 

- 

2.46E+01 

“ 

3.68E-KX) 

3.98E+00 

1.90E+03 

6.63E+04 

570E+04 

- 

2.19E+05 

I 

6.63E+02 

e.STE+OZ 

- 

5.97E+02 

- 

4.38E>04 

9.10E^01 

1.10E-K)4 

- 

- 

- 

1.09E+04 

- 

“ 

1.75E+02 

- 

1.53E+04 

— 

4.38E+05 

— 

4.38E‘M)4 

— 

“ 

1.10E+02 

— 

“ 

2,19E-K)2 

- 

1.70E+03 

1.10E«K)3 

- 

7.51E^01 

4.38E+03 

— 

— 

7.51E+01 

2.19E+03 

— 

1.10E+05 

— 

1.10E+03 

- 

3.98E-^03 

4.65E+02 

6.57E-K)3 

- 

“ 

2,19E'K)4 

— 

— 

NA 

— 

— 

1.00E-K}3 

2.19E+04 

8.59E't-04 

~ 

1.97E-K)6 

— 

NA 

4.65E'K)3 

NA 

2,58E+04 

6.63E+05 

8.57E+05 

— 

— 

8.B1E<H)0 

_ 

2.54E+01 

- 

a.81E400 

Z-SAE^OI 

— 

8.81E<KX) 

- 

2.54E+01 

8.81E-KX) 

2.54E+01 

- 

3.6SE'K)3 

4.38E'»'04 

— 

“ 

- 

2.54E+01 

“ 

2.19E*K)5 

- 

~ 

mm 

8.76E+04 

— 

— 

S.SIE'KX) 

- 

2.64E+01 

■■ 

I 

8.76£^03 

- 

- 

1.04E*04 

- 

6.57E+04 

3.93E>01 

1.31E^02 

1.19E+02 

- 

3.19E^00 

HOE^OZ 

9.67E-^00 

“ 

2.13E^2 

- 

1.50£>02 

— 

— 

“ 

1.50E+02 

1.10E-K)3 

4.55E-K)2 

- 

6.57E+02 

- 

“ 

6.64E^00 

- 

A-RA 
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TABLE  8-33*  (cont'd) 


Summary  of  Preliminary  Remediation  Goals  (PRGs)  and  Combined 
PRGs  for  Soil  Due  to  Potential  Exposure  by  Pathways  1, 2,  and  3 
Military  Land  Use  Scenario 


Analytat 

Aiuminum 

Antimony 

Afsanic 

Barium 

Baryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

135TNB 

130NB 

246TNT 

240NT 

260NT 

HIMX 

NB 

RDX 

Tetryt 

Nitrfte/Nitrite 
Tetrachioroethylene 
(b)  1,1.1*Trfchloroe(hane 
Trichloroethylene 
Xylenes 
Anthracene 
Benzo(a)anthrscene 
(b)  Benzo(a)pyrm 
Benzo(b)fluoranthene 
(b)  Ben20{ghi)peryfene 
Benzo(k)fluoranthene 
Bis(2-ethylhexy0  phthlate 
Chrysene 
Oibenzofuran 
Di-n-butyl  phthalate 
Fluoranthene 

(b)  lndeno<1,2,3-od)pyrane 
2-Methylnaphthalene 
Naphthalene 
N>nitrosodiphenylamine 
Phenanlhrane 
Pyrene 
Chlordane 
Dieldrin 
000 
OOB 
ODT 
Endrin 
PC8-12eo 


CofnMnad  PRQa  ima/ka) 


Rkk»1E.oa 

Biik«1g-0S 

fiUclErgi 

8.02E'KX) 

8.02E+01 

8.02E^2 

7.22E+00 

7.22E+01 

7.22E+02 

2.46E+01 

2.46E^02 

2.46E<K)3 

a.eaE-KX) 

3.68E*^01 

3.68E-K)2 

9.10E4>01 

9.10E+02 

9.10E+03 

3.79E+01 

3.79E-M)2 

3.79E+03 

1.67E+00 

1.67E+01 

1.67E+02 

1.67E+00 

1.67E+01 

1.67E+02 

4.65E+02 

4.65E+03 

4.e5E^04 

9.90E>02 

9.90E«K)3 

9.90E^ 

3.94E*K)3 

3.94E^04 

3.94E^ 

6.54E^ 

6.54E-KI1 

6.54E^2 

6.54E400 

6.54E<K)1 

S.54E402 

6.54E^00 

6.54E-H)1 

6.54E*02 

6.54E+00 

6.54E'KI1 

6.54E^2 

3.65E+03 

3.6SE*04 

3.65E‘K}5 

6.54E’K)0 

6.54E>01 

6.S4E^ 

6.64E400 

e.54E401 

6.54E402 

1.04E-K)4 

1.04E-K)5 

1.04E-K)6 

2.95E^01 

2.9SE*02 

2.95E'K)3 

2.40E+00 

2.40E+01 

2.40E«K)2 

2.13E^02 

2.13E^3 

2.13E^04 

1.50E'K)2 

1.50E-K)3 

ISOE-HM 

1.13E«K)2 

1.13E-K)3 

1.13E-K)4 

9.66E-01 

9.66E«K)0 

9.66E-K)1 

Mfel 

NA 

8.76E+02 

6.57E+02 

9.23E'K)2 

1.10E+04 

2.19E’K)3 

3.98E'^00 

2.16E-^01 

3.65E>04 

5.70E*04 


6.61E+02 

3.13Ef02 

4.38E'^04 

1.10E+04 

1.09E+04 

1.75E-^02 

1.53E+04 

4.38E^05 

4.38E-^04 

2.43E*00 

4.87E’f00 

2.43E-K)1 

9.73E+01 

4.87E^01 

2.43E-K)3 

2.42E-^01 

6,57E403 

4.87E+02 

NA 

2.19E-^04 

1.97E+06 

6.63E+05 

6.57E*^05 


4.38E>04 


2.19E+05 

8.76E^04 


8.76E+03 


6.57E«K)4 

1.31E+02 

1.10E+02 


1.10E+03 

6.67E-^02 


■  Not  calculated  because  dermal  absorption  of  inorganic  and  volatile  organic  contaminants  is 
assumed  to  be  negligible  (USEPA,  1991c:  USEPA,  1992a). 

•o"  -  Not  calculated  because  dermal  absorption  data  are  not  available. 

(a)  •  PRC^  are  not  determined  for  RDX  for  this  exposure  pathway  because  of  insufficlont 

evidence  of  dermal  absorption  in  humarts. 

(b)  .  New  contaminant  of  concern  with  the  addition  of  followup  fieldwork  results. 

HI  -  Hazard  Index 

NA  -  Nrt  applicable  because  the  calculated  PRO  is  greater  than  one  million  parts  per  million  (mg/kg) 
•  Replaces  ongmal  Table  8-33  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 
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TABLE  8-35< 


Analyt— 

Aluminum 

Anbmony 

Afitnic 

fiflhum 

Btryliium 

Cadmium 

Calcium 

Chromium 

Cob^ 

Copper 

iron 

lead 

Magnesium 

Mangansee 

Mercury 

Nickel 

Potaasium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

135TN8 

130NB 

246TNT 

24DNT 

260NT 

HMX 

NB 

RDX 

Tetryl 

NitritWNitrate 

TetracNoroethylene 

1,1.1-Trichtofoethane 

’Trinhifim  altii  rtana 

I  ncrvotwwnywfv 

Xylenaa 
Anthracene 
Benzo(a)af4hracene 
(b)Berao(a)pyiana 
Benzo{b)fluoranthene 
(b)  Benzo(ghi)perylana 
Benzo(k)nuoranlhene 
Bis{2-ethylhaxy1)  phthalate 
Chiyaena 
Oibereohm 
DWvbutytpNhaiala 
Fluorarthane 

(b)  indeno(1^.3-ed)pyrana 
2»Methylnaphthalena 
NaphtMene 
N-nitrosodiphenylamine 
Phenarthrerw 
Pyrene 
CNordane 
Oieldrin 
ODD 
DDE 
DDT 
Endrin 
PCB-1260 


Summary  of  Preliminary  Remediation  Goals  (PRGs)  and  Combined 
PRGs  for  Soil  Due  to  Potential  Exposure  by  Pathways  1 , 2,  and  3 


Pathway  1  PRGs  (mg/kg) 
Darmal  Abaoralion 

Construction  Land  Use  Scenario 

Pattiwny  2  PRGs  (moneg) 
SoNInasslion 

Pathway  3  PRGs  (mg/kg) 
Dust  lnhaiatk>n 

Noncerdnooiric 

Cerdnooifilc 

Nonoadnooiric 

wwonoowic 

Noncarcmoganic 

WtwIE-OS 

Uhl 

BWcl&fift 

Hfol 

RidcalE-06 

Hi«1 

•• 

024E'405 

— 

•• 

•• 

1276402 

— 

— 

•• 

•e 

6.37E400 

9.56E401 

1.546401 

~ 

•• 

•« 

2236404 

- 

8.656402 

•• 

•• 

2.59E^ 

1.596403 

2.576401 

— 

•• 

•• 

3.19E402 

3.436401 

- 

•• 

«w 

... 

— 

— 

•• 

•• 

_ 

1.59E403 

5.156400 

3.716400 

•• 

•• 

3.196400 

1.776403 

•• 

•• 

1.186404 

- 

6.186404 

•« 

•• 

- 

5.316404 

«• 

•• 

— 

— 

~ 

•• 

«• 

_ 

— 

— 

M 

«• 

3.196404 

- 

6.186402 

«• 

•• 

_ 

9.56E401 

- 

5.566402 

•• 

•a 

6.376403 

1276402 

~ 

•• 

.. 

— 

— 

•• 

«a 

1.596403 

- 

- 

•• 

•• 

- 

1.596403 

- 

- 

•• 

•• 

.. 

— 

~ 

•• 

— 

2.556401 

- 

- 

M 

•• 

223E403 

— 

~ 

•• 

a* 

6.376404 

— 

— 

•• 

•• 

6.376403 

- 

- 

3.48E400 

1.596401 

- 

- 

6.95E4<X) 

3.196401 

— 

- 

8.11E+01 

3.48E+01 

3.72E402 

1.596402 

“ 

3.58E400 

1.39E'»C2 

164E^1 

6.37E402 

-* 

“ 

3.58E400 

6.95E401 

1.64E-K)1 

3.196402 

— 

~ 

3.48E403 

1.596404 

— 

— 

3.48E401 

1.596402 

- 

3.716403 

w 

(a) 

1.01E+02 

9.56E402 

- 

- 

6.95E^ 

3.196403 

— 

— 

ee 

ee 

— 

5.106405 

— 

— 

«• 

•• 

2.19E+02 

3.196403 

1206405 

— 

«• 

•• 

_ 

2.876404 

— 

NA 

•• 

•• 

lOIE-KW 

3.606404 

— 

e* 

•• 

6.376405 

6.186405 

O 

O 

9.566404 

— 

— 

O 

<> 

1.92E+00 

3.546401 

- 

o 

o 

1.92E400 

— 

3.546401 

— 

o 

o 

192E^00 

- 

3.546401 

~ 

o 

o 

— 

— 

o 

o 

1.92E'K)0 

- 

3.546401 

- 

o 

o 

7.97E-K)2 

6.376403 

— 

— 

O 

o 

1.92E-K)0 

- 

3.546401 

“ 

o 

o 

— 

— 

o 

o 

_ 

3.196404 

— 

— 

o 

o 

1276404 

— 

— 

o 

o 

1.92E400 

- 

3.546401 

- 

O 

o 

— 

— 

“ 

o 

o 

1276403 

— 

- 

o 

o 

228E<K)3 

- 

- 

~ 

o 

o 

— 

-• 

— 

o 

o 

9.566403 

— 

- 

o 

o 

8.5aE400 

1.916401 

1.666402 

■  — 

o 

o 

6.97E.01 

1.596401 

1.356401 

- 

o 

o 

4.656401 

•> 

- 

- 

o 

o 

3286401 

— 

— 

— 

o 

o 

328E401 

1.596402 

6.366402 

- 

o 

o 

9.566401 

- 

- 

2.36E400 

- 

14SE400 

- 

- 

- 
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TABLE  8-35*  (cont'd) 

Summary  of  Preliminary  Remediation  Goale  (PRGe)  and  Combined 
PRGs  for  Soil  Due  to  Potential  Expoeure  by  Pathways  1, 2,  and  3 
Construction  Land  Use  Scenario 


Combined  PRGs  (inaflw) 


Analytaa 

BUSIER 

CsrdnoQiric 

Rlitaiie-JS 

NoncsfdnooirSc 

WsX 

Altsninum 

.. 

9246405 

Antimony 

— 

127E402 

Areenic 

4.51E^ 

4.51E‘K)1 

4.S1E<K}2 

9.S6E401 

Barium 

8.32E402 

Barytlium 

2.36E>00 

2.36E«01 

Z36E4Q2 

1.59E403 

Cadmium 

3.43E+01 

3.43E402 

3.43E403 

3.19E402 

Caldum 

- 

Chromium 

5.15E+00 

5.15€-K)1 

5.15E402 

3.70E400 

CotMft 

... 

— 

3.18E400 

Copper 

- 

.. 

9.90E403 

Iron 

.. 

.. 

.. 

5.31E404 

Lead 

Magnesium 

.. 

.. 

Manganese 

— 

— 

— 

6.06E402 

Mercury 

— 

.. 

8.16E401 

Nickel 

127E-K)2 

127E*03 

157E404 

6.37E403 

Potassium 

.. 

.. 

Salenium 

- 

1.59E403 

Silver 

... 

1.59E403 

Sodiun 

— 

— 

— 

Thallium 

... 

.. 

2.55E401 

Vanadium 

— 

— 

223E403 

Zinc 

... 

.. 

6.37E404 

Cyanide 

- 

6.37E403 

135TNB 

2.85E400 

130NB 

.. 

— 

5.71E400 

246TNT 

6.66£^1 

6.66E*H)2 

6.66E^ 

2.85E401 

240NT 

2.94E400 

2.94E-H}1 

2.94E402 

1.14E402 

260NT 

2.94E-KXI 

2.94E-K)1 

2.94E402 

5.71E401 

HMX 

2.85E403 

NB 

2.83E401 

RDX 

1.01E+02 

1.01E403 

1.01E+04 

9.56E402 

Tetry! 

— 

.. 

5.71E402 

NftrttWNHrate 

— 

5.10E405 

TetracNoroethyene 

2.18E402 

2.18E403 

2.18E*»04 

3.19E403 

1 , 1 . 1 -Trichloroetharw 

... 

.. 

2.87E404 

Trichloroethylene 

9.86E-K)2 

9.86E-K}3 

9.86E404 

— 

Xylenes 

— 

— 

3.14E405 

Anthracana 

— 

9.56E404 

Benzo<a)anthracena 

1.82E-K)0 

1.82E-K)1 

1.82E4C2 

.. 

(b)  8anzo(a)pyrena 

1.82E400 

1.82E‘K)1 

1.826402 

Bargo{b)f!uofarthana 

1.82E400 

1.82E401 

1.826402 

.. 

(b)  BenzoCghOparylana 

— 

— 

Banzo(k)f1uorardhana 

1.82E400 

1.82E401 

1026402 

Bis{2>athy1hexyt)  phtMsta 

7.97E-K)2 

7.97E403 

7.97E404 

6.37E403 

Chrysana 

1.82E-K)0 

1.B2E-K}1 

1.826402 

.. 

Dibargofuran 

... 

— 

DHVbutyt  pNhaiata 

— 

3.19E404 

Fluoranlhane 

— 

... 

127E404 

(b)  lndeno(1.2,3-cd)pyfana 

1.82E400 

1.826402 

— 

2»Methylra»hthrtena 

- 

- 

- 

Naphthalena 

— 

127E403 

N>nitrosodiphanylamina 

2.28E403 

2.28E404 

2.286405 

... 

Phananthrens 

.. 

... 

Pyrene 

.. 

- 

9.56E403 

Chlordane 

8.16E400 

8.16E401 

8.166402 

1.91E401 

Diakirin 

6.63E-01 

6.63E400 

6.836401 

1.59E401 

ODD 

4.65E'K)1 

4.65E-»02 

4.656403 

DOE 

358E-K)1 

3.28E402 

3.286403 

... 

DDT 

3.12E-K)1 

3.12E4<J2 

3.126403 

1.59E402 

Endrin 

9.56E401 

PCB-1260 

8.96E-01 

8.98E-KX) 

8086401 

... 

•  Indicates  that  the  relevant  health  effects  criteria  are  unavailable. 

***"  •  Not  calcuiatad  becausa  dermal  absorption  of  inorganic  and  voiatila  organic  contaminants  is 
assumed  to  ba  nagligibla  (USEPA,  1991c;  USEPA,  1992a}. 

>  Not  calculated  because  dermal  absorption  data  are  not  availabla. 

(a)  >  PRGs  are  not  determined  for  RDX  for  this  exposure  pathway  because  of  insufficiert 

(b)  •  New  contaminant  of  concern  with  the  addition  of  fotewup  IMdworfc  reeuKs. 

HI  •  Hazard  Index 

*  >  Replaces  original  Table  8-35  in  the  Final  Baseline  RA;  Dames  &  Moore.  1992a 
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TABLE  8-36* 


AimMw 

Akfninum 

Antimony 

Antnic 

Btfiun 

BofyMum 

Cadmium 

Caldum 

Chromium 

Coppw 

iron 


Magnotium 

MangonoM 

Morounr 

Nickal 

Potantum 

SolanKjm 

Sih«r 

Sodium 

Thallium 

Vanadhan 


Zinc 

Cyanida 

1351>a 

13DNB 

246TNT 

240NT 

26DNT 

HMX 

NB 

ROX 

Tatryt 

NitritWNitrato 
TatfacWoreathytana 
(b)  1,1,1-Tilchlorealhan 
Trichloroalhytana 
Xyianaa 


Banzo(a)anthracana 

(b)Ban20(a)pyrana 
Banzo(b)fluoranthana 
Barso(^hl)paryiana 
Bafgo(k)fluofanthana 
Bia(2-athylhaxy0  phthaiata 
Chiyaana 
Dibatgofiran 
Oi-rvbutylphthaMa 
Fluoranihana 

Co)  lndano(1^.3-cd)pyfaiw 
2-Mathyfnaphthdtona 
Naphthalana 
N-nUroaodiphanylamina 


Phanarthrana 


Pyiana 

Chiordana 

DMdrm 

ODD 

ODE 

DDT 

Endrin 

PCB-12G0 


Summary  of  Preliminary  Remediation  Goals  (PRGs)  and  Combined 
PRGs  for  Soii  Due  to  Potentiai  Exposure  by  Pathways  1,  2,  and  3 
AgricuKural  Land  Use  Scenario 


PWhway  1  PRO*  (mg/kg) 
Owwil  Absorption 


Cvctnoganie 

Noncarcinogcnie 

RirtflEjtt 

Mfcl 

*• 

a# 

•a 

aa 

•• 

•• 

aa 

•• 

•• 

•a 

•* 

•• 

aa 

aa 

aa 

•• 

aa 

aa 

aa 

aa 

•* 

•• 

aa 

•• 

aa 

«• 

aa 

•• 

•• 

•• 

aa 

aa 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

aa 

•• 

ig4E+01 

3.87E+01 

226E*0^ 

1.94E^ 

9.96E-01 

7.74E«K12 

g.96E-01 

3.87E«K)2 

1.94£^ 

— 

1.94E402 

(•) 

(•) 

3.87E-K)3 

e« 

aa 

aa 

aa 

e* 

aa 

aa 

aa 

aa 

aa 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

6.S6E-01 


PWhsmy  2  PRO*  (rngKiO) 


PaUwray  3  PRGs  (mg/kg) 
Dust  Inhalation 


einoQMio 

Nonoircinog«ni6 

CardnogMtio 

Noncarcinogonic 

ik»lE-06 

UK 

RjrtflE.’jg 

UI*1 

* 

NA 

— 

“ 

7.10E-K)2 

— 

~ 

I.TTE+OO 

5.32£^ 

2.65E^ 

~ 

154E405 

- 

2.97E-K)5 

7Z2E-01 

8.87E403 

4.42E+02 

- 

1.77E403 

5.89E-K)2 

8.87E^ 

8.83E+01 

1Z7E+03 

1.77E-K)1 

- 

6.06E+05 

6.S6£^ 

— 

NA 

_ 

- 

NA 

- 

- 

_ 

— 

1.77E+05 

~ 

2.12E+05 

5.32E+02 

~ 

1.91E-K)5 

- 

3.55E'K)4 

ZISE^OS 

~ 

I 

8.87E-K)3 

- 

- 

- 

8.87E'K}3 

— 

— 

1.42E+02 

- 

- 

154E404 

- 

- 

S.SSE-^OS 

— 

~ 

3.55E^ 

- 

_ 

8.87E-K)1 

- 

~ 

177E402 

- 

- 

r04E402 

8.87E+02 

~ 

“ 

4.57E400 

3.55E+03 

- 

— 

4.57£<KX) 

177E«K)3 

— 

8.87E404 

— 

— 

8.87E'K)2 

- 

NA 

2.82E401 

5.32E^3 

- 

- 

1.77E*04 

— 

NA 

— 

- 

6.09E<K)1 

177E-KM 

NA 

“ 

1.60E^5 

— 

NA 

2.82E-K)2 

SABE*OB 

- 

NA 

— 

NA 

5.32E‘M)5 

— 

~ 

5.35£'01 

6.08E-K>2 

- 

8.3SE4)1 

6.08E402 

- 

5.35E-01 

- 

6.08E^ 

~ 

* 

* 

— 

— 

5.35E>01 

- 

6.08E-K)2 

~ 

2:22E^ 

3.55E^ 

— 

~ 

5.35E-01 

- 

6.08E+02 

** 

I 

1.77E-K)5 

- 

7.10E+04 

— 

-* 

5.36E-01 

- 

8.06E'K)2 

7.10E+03 

- 

8.34E'»02 

- 

“ 

“ 

I 

5.32E^ 

- 

- 

2.39E400 

1.06E4O2 

2.85E403 

1.94E-01 

8.87E^1 

2.32E+02 

“ 

1.29E«K)1 

— 

- 

— 

9.13£<K)0 

— 

9^ZE*00 

BA7E*02 

1.09E+04 

— 

_ 

S.32E402 

- 

~ 

4.03E>01 

- 

- 

“ 

A-RA 

8-29 


TABLE  8-36*  (confd) 


Summary  of  Preliminary  Remediation  Goals  (PRGs)  and  Combined 
PRGs  for  Soil  Due  to  Potential  Exposure  by  Pathways  1, 2,  and  3 
Agricultural  Land  Use  Scenario 


Corobln<d  PRQ>  (whAo) 


Cereinogenie 

RilfelE-W 

Rkk«ie-04 

HN1 

Alumirwm 

.. 

NA 

Antimony 

- 

7.10E+02 

Afsanic 

1.76E-K30 

1.76E401 

1.7«e*02 

5.32E402 

Barium 

8.76E404 

Barylltum 

7.21E-01 

7.21E+00 

751E+01 

8.876+03 

Cadmium 

5.89E402 

S.89E^ 

5.e9E+04 

1.77E+03 

Calctum 

.. 

Chromium 

8.83E'K)1 

8.83E402 

B.83E403 

1.11E403 

Cobdt 

w 

I.TTE+OI 

Copper 

- 

6.566+04 

Iron 

.. 

NA 

Lead 

- 

Msgrwwum 

- 

- 

.. 

- 

Mangnaa 

— 

— 

9.66E+04 

Mar^ 

- 

- 

5.31E+02 

Nickel 

2.18E403 

2.1SE404 

2.18E>K)S 

3.S5E+04 

Potassam 

.. 

— 

Selenium 

... 

8.87E+03 

Silver 

... 

0.876+03 

Sodium 

— 

Thalliun 

- 

- 

.. 

142E+02 

Vanadium 

- 

124E+04 

Zinc 

— 

.. 

.. 

3.55E+05 

Cyanida 

- 

- 

- 

3.556+04 

135TNB 

— 

1.59E+01 

130N6 

.. 

3.18E+01 

246TNT 

1.85E401 

1.85£>02 

1.85E403 

1.596+02 

24DNT 

8.16E-01 

8.18E^ 

8.18E401 

6.35E+02 

26DNT 

6.18E-01 

8.16E-HX} 

8.18E+01 

3.186+02 

HMX 

— 

— 

1.59E+04 

NB 

1.59E+02 

ROX 

2.82E401 

2.82£^ 

2.82£'H)3 

5.32E+03 

Tetryl 

— 

3.18E+03 

NitritaMMa 

— 

.. 

NA 

Tetrachloroathytene 

8.09E^1 

6.09E402 

6.09E403 

1.77E+04 

(b)1,1,1-Trtehioroalhm 

— 

.. 

1.606+08 

Trichloroathylane 

2.82E402 

2.82E«03 

2.82E404 

Xylanet 

- 

.. 

NA 

Arthrmne 

— 

... 

— 

5.32E+05 

Banzo<s^anthracana 

5.35E-01 

5.35E+00 

5.35E401 

.. 

mSwooMpyiwM 

5.35E-01 

8.35E>00 

8.366401 

Banzo(b)ltooronthana 

5.35E-01 

5.35E>K)0 

5.356401 

(b)  BenzotthQparylarta 

— 

— 

- 

Benzo{k)tliJoranthena 

5.35E-01 

5.35E‘H)0 

5.356401 

— 

Bis<2-ethylhaxyl)  phthalsto 

2.22E402 

2.22E403 

2.226404 

3.55E+04 

ChiyMna 

5.35E-01 

5.35£4<X) 

5.356401 

— 

OibanzoMan 

... 

_ 

Di-n-bUylphthaiata 

- 

... 

1.77E+05 

Fhjoranlhsne 

-> 

— 

.. 

7.106+04 

(b)  lndano(i;L3^d)pyi«na 

<.35E-01 

6.35E400 

5.366401 

2-MethylfMiphthalane 

- 

- 

- 

N^httwlsni 

N-nitrQao(fiphsnylamina 

6.34E402 

6.34E403 

6.346404 

7.10E+03 

Phenardhrana 

«■ 

• 

.. 

Pyrena 

- 

- 

5.326+04 

Chlordana 

2.39E400 

2.39E’K)1 

2.396«02 

1.06E+02 

DMdrin 

1.94E-01 

1.94E-K)0 

1.946401 

8.87E+01 

000 

1.29E401 

159E^ 

1.296403 

... 

DDE 

9.13£>H)0 

9.13E401 

9.136402 

.. 

DDT 

9.12E^ 

9.12E401 

9.126402 

8.87E+02 

Endrin 

... 

5.32E+02 

PCB-1280 

2.50E-01  2.50E+00  2.50B-K)1 

-  Indicates  that  the  relevant  health  effects  criteria  are  unavailable. 

- 

”***  •  Not  catculated  bocauM  dorntai  absorption  of  Inorganic  and  volabla  organic  contaminants  is 
assumed  to  be  negligible  (USEPA,  1991c;  USEPA.  1992a). 

"o”  >  Not  calculated  because  demtal  absorption  data  are  not  available. 

(a)  -  PRGs  are  not  determined  for  RDX  for  this  exposure  pathway  because  of  instificiart 

evidence  of  dermal  absorption  in  humans. 

(b)  -  New  contaminant  of  concern  with  the  addition  of  followup  flaldworit  leauRa. 

HI -Hazard  Index 

NA  -  Not  applicable  because  the  calculated  PRG  is  greater  than  one  million  parts  per  million  (mg/kg), 
*  •  Replaces  original  Table  8-36  in  the  Final  Baseline  RA;  Dames  A  Moore,  1992a. 
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TABLE  8-38* 


Summary  of  Preliminary  Remediation  Goals  (PRGs)  for  Soil 
Recreatio^  Land  Use  Scenario 


Analyte  W 

Arsenic 

BeryMkim 

Cadmium 

Chromium 

Lead 

Mercury 

Nickel 

135TNB 

13DNB 

246TNT 

24DNT 

26DNT 

HMX 

NB 

RDX 

Tetryl 

Tetrachloroethylene 
(b)  1.1,1-Trtchioroethana 
Trfchloroethylerw 


Xylenes 

Anthracene 


Benzo(a)anthracene 


(b)  Benzo(a)pyrane 
Benzo^)fluoranthene 
(b)  Benzo(ghi)peryiana 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)  phthalate 
Chiysene 


Dibenzofuran 


DLn-butyl  phthalate 
Fluoranthene 


(b)  indono(1,2,3-od)pyrena 
2-Meth^naphthalene 
Naphthalene 
N-nXrosodiphenylamine 
Phenanthrene 
Pyrene 
Chiordane 
Dieldrin 
ODD 
DDE 
DDT 
Endfin 
PCB-1260 


Recreational  Land  Use  (Hunting) 
PattYway  10  Soli  PRGs  (mg/kg) 


Consumption  of  Gams 

Cardnoaenle 

Noncarcinogenlc 

Riak»1.0E4)6 

IIMl>1.0E46 

Wiak«1.0E-04 

iJsard  Indsx  « 1.0 

2.42E+03 

2.42E*04 

2.42E+05 

5.44E+05 

7.87E^03 

7.87E+04 

7.87E+05 

NA 

6.91  E+05 

- 

NA 

— 

1.79E+03 

NA 

_ 

i.egE-^oa 

o.seE-^oa 

3.05E+03 

3.05E+04 

3.05E+05 

1.96E+04 

1.31  E+02 

1.31E^03 

1.31  £’*■04 

7.62E’^04 

1.32E'i'02 

1.32E-^03 

1.32E-*-04 

3.84E+04 

NA 

1.91E+04 

6.73E^02 

6.73E+03 

6.73E+04 

9.52E+04 

3.68E+05 

2.19E+03 

2.19E^04 

Z.ISE’^OS 

4.80E’^05 

- 

NA 

8.74E+03 

8.74E*04 

874E+05 

- 

NA 

NA 

3.01  E+01 

3.01Et>02 

O.OIE-^OS 

- 

3.26E«02 

3.26E’*>03 

- 

3.25E^01 

3.25E^02 

3.25E^03 

“ 

3.75E^01 

3.75E^02 

3.75E’^03 

- 

1.10E^04 

1.10E+05 

NA 

NA 

3.01  E+01 

3.01  £-^02 

3.01  E+03 

I 

NA 

- 

NA 

3.22E^01 

3.22E«02 

3.22E^03 

“ 

* 

— 

NA 

2.29E+04 

2.29E'*^05 

NA 

I 

* 

NA 

1.33£^02 

1.33E^03 

1.33£’^04 

4.43E■^03 

8.79E+00 

8.79E^01 

8.79£’^02 

S.OIE-^OS 

7.22E>02 

7.22E^03 

7.22E+04 

- 

5.23E*^02 

5.23E^03 

5.23£’^04 

- 

5.89E>02 

5.09E<^03 

5.89E’f04 

4.29E+04 

2.14E’^04 

2.47E+01 

2.47E^02 

2.47E’*'03 

- 

*-*  -  Indicatea  that  the  relevant  health  effects  criteria  are  unavailable. 

NA  •  Not  applicable  because  the  calculated  PRG  Is  greater  than  one  million  pads  per  million  (mg/kg). 

(a)  -  PRGs  are  only  calculated  for  the  inorganic  analytes  for  which  fate  and  transport  data 

(e.g.,  uptake  factors  and  transfer  coefficients)  exist. 

(b)  -  Naw  contaminant  of  concern  wHh  the  addition  of  followup  fieldwork  reeulte. 

*  •  Replaces  original  Table  8*36  in  the  Pinal  Baseline  RA;  Dames  &  Moore,  1992a. 
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TABLE  8-39' 


Summaiy  of  Preliminary  Remediation  Goala  (PRGs)  and  Combined  PRGs 
for  Soil  Due  to  Potential  Exposure  by  Pathways  1, 2, 3, 10. 11,  and  12 
Assuming  Land  Use  Scenario  of  Residents  that  Hunt 


Analytog 

AJuminum 

Antimony 

Areonic 

Barium 

Bofyllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

135TNB 

130NB 

246TNT 

24DNT 

26DNT 

HMX 

NB 

RDX 

Tetryl 

Nitnte/Nitrate 
Tetrachloroethyfene 
(b)  1.1.1-Tr1cliiorDethane 
Trichloroethylene 
Xylenes 
Anthracene 
Benzo(a)anthracene 
(b)  Ben20(e)pyrane 
6enzo(b)1hjoranthene 
(b)  Benzo(ahi)perylene 
Berizo(k)fhjoranthene 
Bis(2-ethytiexyl)  phthalate 
Chrysene 
Oibenzohjran 
Di-rvbutyf  phthalate 
Fluoranthene 

(b)  lndeno(1,2.3-«d)pyrene 
2>MGthyln«9hthaiene 
Naphthalene 
hMKrosodiphenylamine 
Phenanthrene 
Pyrene 
Chlordane 
Oieldrin 
DOO 
OOE 
DOT 
Endrln 
PC8-1260 


Pattnvay  1  PRGs  (mg/ka) 
Dsmwil  Absotpten 

C«rGino9«nic  Nonotranogtaic 
gek»1E-0e 


1.77E+00 

7.83E-02 

7.83E-02 


1.14E^00 

2.28E'KX) 


Pathway  2  PRGs  (mg/ha) 
_ Sotl  InaasSon _ 

Csfoinognic  Nowcarolwosnic 

Rirt:"1g-0e  HN1 

7.94E-K)5 

1.10E+02 

3.65E-01  8.21E-K)1 

1.92E*K)4 

149E-01  I.STE+Oa 

274E^02 

137E«K)3 

2.74E*00 

1.01E-K)4 


2.74E+04 

8.21E+01 

5.48E>03 

1.37E-K)3 

1.37E-K)3 

2.19E^01 

1.92E+03 

5.48E-KM 

5.48E'K)3 

1.37E’K)1 

2.74E+01 


Pathway  3  PRGs  (mg/kg) 
Dust  Inhalation 

cWdnog«nie  Noncarcinog«nic 

Birig1E-Oe  HMtl 


9.51E+01 

1.27E+02 


4.7CE+02 


2.05E+02 

9.79E+04 

NA 

NA 


3.42E+04 

3.08E+04 


1.14E^01 

2.13E+01 

1.37E+02 

4.56E+01 

9.39E.01 

5.48E-K)2 

2.28E«K)1 

9.39E-01 

2.74E-K)2 

1.14E+03 

- 

1.37E+04 

1.14E+01 

- 

1.37E^02 

2.05E405 

(a) 

5.81E+00 

8.21E-K)2 

2.28E+02 

2.74E-K)3 

•* 

— 

4,38E^05 

1.25E+01 

2.74E*K)3 

4.44E^05 

•• 

2.46E404 

NA 

mm 

5,81E-K)1 

- 

1.33E-K55 

** 

— 

5.48e*K)5 

NA 

O 

-> 

8.21E-M)4 

O 

1.10E-01 

1.31E+02 

o 

1.10E-01 

1.31E-K>2 

o 

1.10E-01 

1.31E+02 

o 

— 

o 

1.10E-01 

1.31E+02 

.. 

o 

4.56E-K)1 

S.48E-K}3 

— 

o 

1.10E-01 

1.31E+02 

o 

- 

o 

- 

2.74E+04 

o 

1.10E-K)4 

1.10E-01 

— 

1.31  £402 

o 

— 

o 

- 

1.10E+03 

_ 

- 

o 

1.3CE^02 

o 

- 

... 

o 

— 

o 

4.91E-01 

1.64E+01 

6.15E402 

o 

3.99E<02 

ISTE+OI 

4.99E401 

o 

2.66E-KX) 

.. 

o 

1.88E+00 

o 

188EMX) 

1.37E>02 

2.35E403 

o 

— 

8.21E-K)1 

— 

8.30E-02 

.. 
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TABLE  8-39*  (cont'd) 

Summa7  of  Preliminary  Remediation  Goais  (PRGs)  and  Combined  PRGs 
for  Soil  Due  to  Potential  Exposure  by  Pathways  1,  2.  3, 10, 11,  and  12 
Assuming  Land  Use  Scenario  of  Residents  that  Hunt 


Pathway  10  PRGs  (mg/kg) 
Consumption  of  Gama 


Pathway  11  PRGs  (mg/kg) 
Baaf  and  Milk  Consumption 


Pathway  12  PRGs  (mg/kg) 
Consumption  of  Crops 


CarcinogM 

Noocflfdnoesftic 

C«reino9«nio 

NftitfTSfCinog#oic' 

Carcinooenie 

Noncarcinoganic 

Anaivtas 

Riri[«1E>0e 

titl 

titl 

Rhk»1E4)e 

bfel 

Aluminum 

XX 

XX 

XX 

XX 

XX 

XX 

Antimony 

XX 

XX 

XX 

XX 

XX 

XX 

Arsonic 

2.42E'»'03 

5.44E‘K»5 

4.09E+01 

1.24E*K)4 

2.74E-01 

6.16E>^01 

Barium 

XX 

XX 

XX 

XX 

XX 

XX 

BafyKum 

7.87E+03 

NA 

2.08E^2 

NA 

4.46E^1 

4.11E+03 

Cadmium 

6.91  E^S 

.. 

1.26E^03 

1.37E+01 

CaicHim 

XX 

XX 

XX 

XX 

XX 

XX 

Criromium 

- 

NA 

2.45e^5 

- 

4.11E+03 

CobaK 

XX 

XX 

XX 

XX 

XX 

XX 

Copper 

XX 

XX 

XX 

XX 

XX 

XX 

Iron 

XX 

XX 

XX 

XX 

XX 

XX 

Lead 

- 

— 

- 

Magnesium 

XX 

XX 

XX 

XX 

XX 

XX 

Manganese 

XX 

XX 

XX 

XX 

XX 

XX 

Mercury 

1.79E+03 

4.91E+01 

- 

2.74E^00 

Nickel 

NA 

1.97E^05 

— 

3.29E+02 

Potassium 

XX 

XX 

XX 

XX 

XX 

XX 

Selenium 

XX 

XX 

XX 

XX 

XX 

XX 

Silver 

XX 

XX 

XX 

XX 

XX 

XX 

Sodium 

XX 

XX 

XX 

XX 

XX 

XX 

ThaiHimi 

XX 

XX 

XX 

XX 

XX 

XX 

Vanadium 

XX 

XX 

XX 

XX 

XX 

XX 

Zinc 

XX 

XX 

XX 

XX 

XX 

XX 

Cyanide 

XX 

XX 

XX 

XX 

XX 

XX 

135TNB 

1.69E+03 

2.48E^01 

— 

5.08E-03 

130NB 

3.56E^03 

5.21  E>01 

1.54E-02 

246TNT 

3.05E*03 

1.96E+04 

4.46E+01 

2.87E+02 

2.37E-02 

1.52E-01 

240NT 

1.31E^02 

7.62E+04 

1.91E’HX) 

1.11E^03 

1.01E-03 

5.91  E-01 

260NT 

1.32E+02 

3.84E-K)4 

1.92E-MX) 

5.61E^02 

9.00E-04 

2.62E-01 

HMX 

NA 

- 

2.10E^04 

I.SOE^OO 

NB 

1.91E+04 

2.79E<^02 

1.24E-01 

RDX 

673E+02 

9.52E>04 

9.84E^ 

1.39E+03 

1.38E-03 

1.9eE-01 

Tetryl 

3.68E<^05 

5.38E<^03 

- 

1.91E+00 

Nitrite/Nitrate 

XX 

XX 

XX 

XX 

XX 

XX 

Tetrachloroethylene 

2.19E+03 

4.80E+06 

3.21E>01 

7.01E-*-03 

6.34E-02 

1.38E+01 

1 ,1 ,1>Trichloroathana 

NA 

— 

5.63E*K>4 

— 

5.25E+01 

Trichloroethylene 

8.74E+03 

1.28E+02 

« 

9.47E-02 

- 

Xylenes 

NA 

- 

NA 

— 

2.84E+03 

Anthracene 

NA 

2.66E^05 

2.37E+03 

Benzo(a)anthracene 

3.01E+01 

- 

4.39E-01 

- 

1.49E-02 

- 

BenzD(a)pyrana 

3.26E<K)1 

— 

4.76E^1 

— 

2.64E-02 

— 

Benzo(b)fluoranthene 

3.25E^01 

- 

4.75E-01 

- 

2.64E-02 

- 

BanzD(ghi}pary1ena 

— 

— 

— 

— 

— 

Benzo(k)fkJoranthene 

Z.7S£*0^ 

— 

5.49E-01 

— 

7.56E-02 

Bis(2-ethySwxyl)  phthafate 

1.10E+04 

NA 

1.60E^02 

1.92E^04 

2.34E+00 

2.81E>02 

Chrysene 

3.01E-H31 

— 

4.39E<01 

— 

1.49E-02 

— 

Dibenzoftjron 

— 

— 

— 

— 

Dk>-butyl  phthalate 

NA 

- 

1.10E^05 

- 

3.67E+03 

Fluoranthene 

NA 

4.17E>04 

1.02E+03 

Indeno(1  ^.3-cd}pyrena 

3.22E^1 

— 

4.70E-01 

— 

2.41E-02 

— 

2-Methylra^halene 

• 

— 

— 

— 

— 

Naphthalene 

- 

NA 

- 

2.93E+04 

- 

7.52E-^00 

N-nitroeodiphenylamine 

2.29£^04 

- 

3.35E*K}2 

- 

e.51E-01 

Phenanthrane 

i- 

— 

— 

— 

— 

— 

Pyrene 

NA 

— 

2.89E^04 

— 

4.34E+02 

Chiordane 

1.33E^02 

4.43E+03 

1.94E-K)0 

e.48E+01 

6.07E-02 

2.03E+00 

Dieldrin 

8.79E+00 

3.01E’^03 

1.28E-01 

4.40E+01 

1.06E-03 

3.70E-01 

000 

7.22E+02 

1.06E+01 

3.37E-01 

DDE 

5.23E^02 

7.64E*K)0 

2.83E-01 

- 

DOT 

5.89E>02 

4.29E^ 

S.eiE'KK) 

6,27E^02 

6.9CE<01 

5.03E-»-01 

Endrin 

- 

2.14E'*'04 

3.13E>02 

- 

7.75E+00 

PC8-12eO 

2.47E+01 

- 

3.60E-02 

- 

2.09E-02 

- 
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TABLE  8-39*  (confd) 


Summary  of  Preliminary  Remediation  Goals  {PRGsj  and  Combined  PRGs 
for  Soil  Due  to  Potential  Exposure  by  Pathways  1, 2, 3, 10, 11,  and  12 
Assuming  Land  Use  Scenario  of  Residents  that  Hunt 


Combined  PRGs  ( 


AnaMiS 

Aluminum 

Antimony 

Araonic 

Barium 

BarylKum 

Cadmium 

Calcium 

Criromium 

Cobalt 

Iron 

Laad 

Magnaaium 

Manganaaa 

Marcury 

Nickal 

Potassium 

Selenium 

SHver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

135TNB 

130NB 

24eTNT 

24DNT 

26DNT 

HMX 

NB 

RDX 

Tatryl 

Nitrita/Njtrate 
Tetrachtofoethylene 
(b)  1 .1 ,1-Tflchtoroethane 
Trichioroelhylane 
Xylenes 
Anthracene 
Benzo(a)anthracene 
(b)  Ben20<a)pyrene 
Benzo<b}fluoranthene 

(b)  Benzoimperylww 

Benzo(l()fluorinthene 
Bis(2-^tw9(yl)  phthalate 
Chrysene 
Oibsnzolbran 
DMvbutyt  phthalate 
Ruoranthane 

(b)  }ndeno(1^.3-cd)pyrene 
2-Me(hylnaphthaiene 
Naphthalene 
^itrosodiphenytamtne 
Phenanthrene 
Pyrene 
Chkxdane 
Dieldrin 
DOO 
CX3E 
DDT 
Endrin 
PCB-I2e0 


C«rcinog«nic 

Noncardnogenic 

to1E-06 

RMc«1E.0S 

Ririi»1E-Qi 

titl 

7.94E+05 

1.10E+02 

1.55E-01 

1.55E-K)0 

1.55e+01 

3,51E+01 

1.37E+04 

1.11E-01 

1.11E+00 

1.11E+01 

1.03E+03 

1.27E+02 

1.27E^03 

1.27E+04 

1.29E+01 

1.90E+01 

1.90E'K)2 

1.90E+03 

1.71E+02 

2.74E+00 

1.01E+04 

- 

NA 

- 

- 

— 

— 

— 

1.52E+04 

2.51  E+00 

4.70E-K)2 

4.70E^03 

4.70e'K>4 

3.09E+02 

IP* 

1.37E+03 

- 

- 

- 

1.37E+03 

I 

2.19E+01 

1.92E+03 

S.48E+04 

5.48E+03 

5.05E-03 

- 

1,53E-02 

2.33E-02 

2.33E-01 

2.33E+00 

1.50E-01 

9.99E-04 

9.99E-03 

9.99E-02 

5.83E-01 

8.89£<04 

8.89E-03 

8.89E-02 

2.59E-01 

1.50E+00 

- 

— 

1.23E.01 

1.38E-03 

1.38E-02 

1.38E-01 

1.95E-01 

— 

1.89E+00 

- 

4.38E+05 

6.29E>02 

6.29E>01 

6.29E+00 

1.38E+01 

— 

5.23E+01 

9.4SE-02 

9.45E-01 

9.45E+00 

- 

2.82E+03 

2.28E+03 

127E-02 

1.27E-01 

1.27E+00 

- 

2.04E-02 

2.04E<01 

2.04E+00 

— 

2.04E-02 

2.04E-01 

2.04E+00 

— 

4.14E-02 

4.14E-01 

4.14E+00 

2.19E+00 

2.196+01 

2.19E+02 

2.63E+02 

1.27E-02 

1.27E-01 

1.27E+00 

— 

“ 

3.14E+03 

9.13E+02 

1.Q0E-02 

1.90E-01 

1.90E400 

- 

I 

7.47E+00 

6.46E-01 

6.46E+00 

6.46E+01 

- 

I 

4.06E+02 

5.25E-02 

5.25E-01 

$.25E+00 

1.76E+00 

1.04E-03 

1. 046-02 

1.04E-01 

3.57E-01 

2.91E-01 

2.91E+00 

2.91E+01 

- 

2.38E-01 

2.38E+00 

2.38E+01 

— 

4.76E-01 

4.76E+00 

4.76E+01 

3.47E+01 

Indicates  that  the  relevant  health  erfects  criteria  are  unavaiiable. 

**•*  -  Not  calculated  because  dermal  absorption  of  Inorganic  and  volatile  organic  contaminants  is 
assumed  to  be  negligible  (USEPA,  1991c;  USEPA,  1992a). 

■WC  •  Not  calculated  because  quantitative  information  on  uptake  factors  is  not  available. 

“o"  -  Not  calculated  because  dermal  absorption  data  are  not  available. 

(a)  -  PRGs  are  not  determined  for  RDX  for  this  exposure  pathway  because  of  Insufficient 

evidence  of  dermal  absorption  in  humans. 

(b)  -  New  contaminant  of  concern  with  the  addition  of  followup  fleldworic  results. 

HI  -  Hazard  Index  ^  ....  ,  , 

NA  -  Not  applicable  because  the  calculated  PRG  is  greater  than  one  million  parts  per  million  (mg/kg). 
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9.0*  SUMMARY  AND  CONCLUSIONS 


The  summary  and  conclusions  related  to  data  evaluation  and  the  identification 
of  contaminants  of  concern  are  presented  in  Section  9.1  of  the  Baseline  RA  and  are 
not  repeated  in  this  addendum.  Followup  fieldwork  results  did  not  alter  the 
contaminants  of  concern  for  groimdwater.  Additional  contaminants  of  concern  were 
identified  in  surface  and  subsurface  soil  at  certain  sites  based  on  followup  fieldwork 
results. 

Although  Tables  9-2*  and  9-3*  summarize  the  multipathway  risk  and  hazard 
estimates  for  current  and  future  receptors,  respectively,  at  all  of  the  UMDA  sites 
evaluated  in  the  Baseline  RA  and  this  addendum,  only  the  16  followup  fieldwork  sites 
are  included  in  the  discussions  below.  (Tables  9-2*,  9-3*,  and  9-4*  are  placed  at  the 
end  of  Section  9.0*). 

9.2*  EXPOSURE  ASSESSMENT 

The  principal  exposure  pathways  through  which  humans  might  be  exposed  to 
site  contaminants  under  current  land  use  conditions  are  presented  in  Table  9-2*. 

Of  the  possible  future  land  uses  for  UMDA  property  (i.e.,  residential,  light 
industrial,  military,  construction,  agricultural,  and  recreational),  residential  land  use 
generally  yields  the  highest  exposures  because  of  the  long  exposure  frequency  and 
duration  for  this  population.  Therefore,  the  residential  scenario  is  assumed  to  be  the 
most  conservative  future  scenario  and  the  most  appropriate  scenario  to  consider  when 
estimating  risks  or  hazards.  Principal  exposure  pathways  considered  to  be  complete 
and  selected  for  quantification  at  one  or  more  followup  fieldwork  sites  under  future 
residential  land  use  conditions  are  the  following: 

•  Pathway  1-Dermal  absorption  of  contaminants  in  soil:  Followup 
fieldwork  Sites  5, 15,  17,  19,  and  47. 
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•  Pathway  2--Inadvertent  ingestion  of  contaminated  soil:  Followup 
fieldwork  Sites  2,  5, 12,  15,  17, 18,  19,  22,  26,  30,  36,  44  Location  H,  47, 
and  48. 

•  Pathway  3--Inhalation  of  contaminated  soil  as  airborne  dust:  Followup 
fieldwork  Sites  2, 5, 12, 15, 17,  18, 19,  22,  26, 30,  36, 44  Location  U,  47, 
and  48. 

•  Pathway  5--fiigestion  of  contaminated  drinking  water:  Followup 
fieldwork  Sites  11,  12,  15, 18, 19,  47,  and  50. 

•  Pathway  6--Inhalation  of  VOCs  emitted  from  groundwater  during 
showering:  Followup  fieldwork  Site  47. 

•  Pathway  7— Dermal  absorption  of  contaminants  in  groimdwater  during 
showering:  Followup  fieldwork  Sites  11,  12,  19,  47,  and  50. 

•  Pathway  12—Consumption  of  crops  irrigated  by  contaminated 
groundwater  or  grown  in  contaminated  soil:  Followup  fieldwork  Sites  2, 
5,  11,  12,  15,  17,  18,  19,  22,  26,  30,  36,  44  Location  II,  47,  48,  and  50. 

These  seyen  pathways  are  incomplete  at  the  followup  fieldwork  sites  not  listed  aboye. 
(See  Section  6.2.2. 1*  for  an  explanation  of  why  certain  pathways  are  not  complete  for 
selected  sites.)  The  future  military  use  of  Operable  Unit  B  sites  by  the  Oregon 
National  Guard  (for  tank  training  exercises)  is  quantitatiyely  eyaluated.  Only 
pathway  3  (inhalation  of  contaminated  soil  as  airborne  dust)--at  followup  fieldwork 
Sites  15,  17,  18,  and  19--is  considered  complete  for  this  future  land  use  scenario. 

93  HUMAN  HEALTH  RISK  EVALUATION 

93.1*  Current  Land  Use  Conditions 

A  summary  of  estimated  risks  and  hazards  under  current  land  use  conditions 
is  presented  in  Table  9-2*  for  the  11  receptor  populations  quantitatiyely  eyaluated  in 
the  Baseline  RA  and  in  this  addendum.  As  in  the  Baseline  RA,  the  risks  and  hazards 
for  all  currently  exposed  populations  via  all  pathways  quantitatively  evaluated  are 
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below  lE-06  and  1,  respectively.  As  in  the  Baseline  RA,  the  receptors  whose  potential 
exposure  yields  the  highest  risk  and  hazard  are  the  OD  pit/open  burning  tray  workers, 
whose  multiple  pathway  risk  and  hazard  are  4E-07  and  2E-01,  respectively.  These 
results  are  slightly  lower  than  or  equal  to  those  calculated  in  the  Baseline  RA  (8E-07 
and  2E-01,  respectively  (Dames  &  Moore,  1992a)). 

9.3.2*  Future  Land  Use  Conditions 

A  summary  of  the  estimated  risks  and  hazards  under  future  land  use  conditions 
is  presented  in  Table  9-3*  for  future  residents,  military  personnel,  industrial  personnel, 
farmers,  hunters,  and  construction  workers. 

It  should  be  noted  that--though  residential  development  of  the  ADA  Area  was 
quantitatively  evaluated—such  development  is  unlikely  given  the  high  probability  that 
UXO  exists  throughout  the  area.  Unrestricted  future  land  use  scenarios  (i.e., 
residential,  agricultural,  recreational,  and  light  industrial)  in  the  ADA  Area-which 
result  in  some  of  the  highest  risks  and  hazards  calculated  in  the  Baseline  RA  and  in 
this  addendum-are  not  likely  to  occur  unless  the  area  is  fully  remediated  and  UXO 
is  removed.  The  estimated  risks  and  hazards  at  ADA  Area  followup  fieldwork  Sites 
15,  17,  18,  and  19  may  be  unreasonably  high,  because  it  is  not  likely  that  the 
unrestricted  land  uses  will  become  operable. 

9.3.2.1*  Future  ReriH^ntial  T^nd  Use  Conditions.  The  following  conclusions  were 
drawn  from  the  evaluation  of  risks  and  hazards  under  the  future  residential  land  use 
scenario,  which  is  assumed  to  be  more  conservative  than  the  other  five  future  land  use 
scenarios  (i.e.,  light  industrial,  military,  construction,  agricultural,  and  recreational). 
These  conclusions,  while  not  exhaustive,  are  intended  to  aid  readers  in  sorting  through 
the  many  risks  and  hazards  calculated  for  this  scenario. 

(1)  At  four  of  the  16  followup  fieldwork  sites-Sites  2,  26,  30,  and  44 
Location  Il-one  of  the  following  two  conditions  applies.  Either 
multipathway  carcinogenic  risks  under  all  future  land  use  scenarios 
evaluated  are  below  the  NCP  risk  range  of  lE-04  to  lE-06,  and 
multipathway  noncarcinogenic  hazards  are  less  than  1;  or  no 
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carcinogenic  risks  are  calculated  because  appropriate  slope  factors  are 
not  available  for  any  of  the  contaminants  of  concern,  and  multipathway 
noncarcinogenic  hazards  are  less  than  1. 

Sites  2  and  44  Location  n  were  not  previously  sampled;  therefore,  no 
results  were  presented  for  these  sites  in  the  Baseline  RA.  Conclusions 
for  Sites  26  and  30  based  on  followup  fieldwork  results  are  similar  to 
those  presented  for  these  sites  in  the  Baseline  RA  (Dames  &  Moore, 
1992a). 

(2)  At  one  of  the  remaining  12  followup  fieldwork  sites-Site  36-the 
multipathway  potential  carcinogenic  risk  is  below  the  risk  range  of  lE-04 
to  lE-06,  and  the  multipathway  noncarcinogenic  hazard  exceeds  1. 
These  conclusions  are  the  same  as  those  presented  for  Site  36  in  the 
Baseline  RA  (Dames  &  Moore,  1992a). 

(3)  At  one  of  the  remaining  11  followup  fieldwork  sites-Site  22~the 
multipathway  potential  carcinogenic  risk  is  greater  than  lE-06,  but  less 
than  lE-05,  and  the  multipathway  noncarcinogenic  hazard  exceeds  1. 
The  carcinogenic  risk  result  (9E-06)  is  slightly  greater  than  that 
calculated  in  the  Baseline  RA  (lE-06),  while  the  noncarcinogenic  result 
(2)  is  slightly  lower  than  that  (3)  calculated  in  the  Baseline  RA  (Dames 
&  Moore,  1992a). 

(4)  At  two  of  the  remaining  10  followup  fieldwork  sites-Sites  48  and  50- 
multipathway  potential  carcinogenic  risks  are  greater  than  lE-05  but  less 
than  or  equal  to  lE-04,  and  multipathway  noncarcinogenic  hazards  are 
less  than  1.  These  conclusions  are  the  same  as  those  presented  for  Sites 
48  and  50  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

(5)  At  the  remaining  eight  followup  fieldwork  sites-Sites  5,  11,  12,  15,  17, 
18, 19,  and  47— multipathway  potential  carcinogenic  risks  are  equal  to  or 
exceed  lE-04,  and  multipathway  noncarcinogenic  hazards  are  equal  to 
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or  exceed  1.  These  conclusions  are  similar  to  those  presented  for  these 
sites  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

93.2.1.1*  Discussion  of  Conclusions  for  Carcinogenic  Risk  Estimates.  As  in  the 
Baseline  RA,  of  the  11  followup  fieldwork  sites  with  multipathway  carcinogenic  risk 
estimates  within  the  NCP  risk  range  of  lE-04  to  lE-06  or  exceeding  the  upper  bound 
of  this  range  (see  conclusions  (3),  (4),  and  (5)  above),  pathway  5  (ingestion  of 
contaminated  drinking  water)  is  the  only  pathway  that  significantly  contributes  to  the 
multipathway  risk  at  five  of  the  followup  fieldwork  sites— Sites  11,  12,  18,  47  (flood 
gravel  and  basalt  aquifers),  and  50.  As  in  the  Baseline  RA,  arsenic  is  a  dominant 
contaminant  of  concern  for  pathway  5  at  these  sites.  For  example,  if  this  contaminant 
and  pathway  are  not  considered,  multipathway  carcinogenic  risks  at  the  five  sites 
decrease  by  1  to  2  orders  of  magnitude,  though  most  are  still  within  the  NCP  risk 
range  of  lE-04  to  lE-06. 

Although  only  a  few  (e.g.,  two  to  10)  groundwater  samples  were  collected  at  the 
five  sites  listed  above,  arsenic  was  detected  in  almost  every  sample.  Detected 
concentrations  of  arsenic  generally  range  from  5  to  40  fi8/L»  which  exceeds  the 
maYimuTTi  background  groundwater  arsenic  concentration  of  1  /tg/L.  It  should  be 
noted,  however,  that  all  detected  groundwater  concentrations  of  arsenic  are  less  than 
its  MCL  of  50 /tg/L. 

Although  oral  carcinogenicity  data  for  arsenic  are  based  on  epidemiology 
studies  with  over  40,000  participants,  some  disagreement  continues  among  EPA 
regulators,  and  new  data  are  evaluated  as  they  become  available  (USEPA,  1992c). 
The  results  of  epidemiological  studies  in  Taiwan,  Chile,  Argentina,  and  Mexico 
indicate  an  increased  skin  cancer  prevalence  associated  with  arsenic  exposure 
(USEPA,  1992c).  The  exposed  Taiwanese  population  also  had  elevated  standard 
mortality  ratios  attributable  to  cancers  of  the  bladder,  lung,  liver,  kidney,  skin,  and 
colon.  Based  on  increased  skin  cancer  incidence  in  orally  exposed  individuals,  EPA 
classifies  arsenic  in  weight-of-evidence  Group  A  (human  carcinogen;  USEPA,  1992a). 
Possible  confounding  factors  in  the  Taiwanese  study  include  the  role  of  other  drinking 
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water  contaminants,  dietary  factors,  and  experimenter  scoring  bias  (USEPA,  1988c). 
Furthermore,  the  extrapolation  model  used  to  estimate  low  dose  risks  may  have  been 
overly  conservative  because  of  the  possibility  of  low  dose  detoxification  activity 
(Marcus  and  Rispin,  1988).  Nevertheless,  a  lack  of  knowledge  about  the  exact  shape 
of  the  extrapolated  dose-response  curve  does  not  nullify  the  extensive  weight  of 
evidence  associating  arsenic  exposure  with  skin  cancer  induction  (USPHS,  1990). 

At  four  of  the  remaining  six  followup  fieldwork  sites  with  multipathway 
carcinogenic  risks  within  the  NCP  risk  range  of  lE-04  to  lE-06  or  exceeding  the  upper 
bound  of  this  range-Sites  5,  15,  17,  and  19~pathway  12  (crop  ingestion)  is  the  only 
significant  pathway  for  carcinogenic  risks.  These  results  are  similar  to  those  presented 
in  the  Baseline  RA  (Dames  &  Moore,  1992a).  If  crop  ingestion  is  not  considered  at 
these  sites,  risks  decrease  by  1  to  2  orders  of  magnitude,  but  in  most  cases  are  still 
within  the  NCP  risk  range  of  lE-04  to  lE-06.  As  noted  in  Section  7.0*,  certain  future 
residents  may  not  grow  and  ingest  their  own  crops;  therefore,  this  pathway  may  not 
be  applicable  to  them.  Management  decisions  based  on  results  of  the  crop  ingestion 
pathway  should  be  withheld  until  further  data  become  available  to  document  the 
legitimacy  of  this  pathway  at  UMDA  (e.g.,  "pilot"  crop  growing,  whereby  crops  are 
grown  in  contaminated  soil,  irrigated  with  contaminated  groundwater,  and  then 
sampled  and  analyzed).  It  is  primarily  concentrations  of  RDX  and  TNT  in  surface  soil 
that  contributed  to  the  risks  estimated  for  pathway  12  at  these  sites.  Concentrations 
of  RDX  in  surface  soil  range  from  0.4  to  1,600  Mg/g»  while  concentrations  of  2,4,6- 
TNT  range  from  0.8  to  43,000  /tg/g. 

2,4,6-TNT  is  classified  as  an  EPA  Group  C  carcinogen  (USEPA,  1992c),  based 
on  the  combined  tumor  incidence  in  rats  and  mice  exposed  to  dietary  2,4,6-TNT  for 
2  years  (Furedi  et  d.,  1984a;  1984b).  Female  rats  exposed  to  50  mg/kg/day  of  2,4,6- 
TNT  have  an  increased  incidence  of  combined  transitional  cell  papillomas  and 
carcinoma  of  the  urinary  bladder.  Urinary  tract  hyperplasia  in  both  sexes  supports  the 
finding  of  renal  carcinogenicity.  Exposed  female  mice  show  an  increased  incidence 
of  malignant  lymphoma  and  leukemia  of  the  spleen,  compared  with  untreated  controls. 
For  mice,  the  total  incidence  of  hematopoietic  tumors  in  all  organs  is  not  significantly 
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treatment-related.  According  to  National  Technology  Program  Guidelines  (McConnell 
£t  1986),  only  the  total  incidence  of  hematopoietic  tumors,  rather  than  the 
incidence  in  any  single  organ,  should  be  considered  in  the  weight-of-evidence 
classification.  Because  verified  tumorigenicity  is  observed  in  only  one  species,  the 
Group  C  classification  is  justified  (USEPA,  1986a). 

RDX  is  carcinogenic  in  one  of  three  rodent  bioassays  (Lish  et  1984). 
However,  technical  flaws  in  this  study  involve  reduction  in  the  highest  dietary  level 
given  to  female  mice  because  of  excessive  mortality,  sample  contamination  with  3  to 
10  percent  HMX,  and  the  lack  of  statistically  significant  differences  when  the 
incidences  of  adenomas  and  carcinomas  are  analyzed  separately  (USEPA,  1988d). 
Tumor  incidence  in  rats  is  not  increased  in  either  of  two  lifetime  bioassays  (Levine^ 
al.,  1983;  Hart,  1977).  Based  on  the  mouse  tumor  incidence  and  the  absence  of  effects 
in  rats,  RDX  is  considered  a  Group  C  carcinogen  (possible  human  carcinogen; 
USEPA,  1986a;  199  Id).  Despite  technical  flaws  in  the  Lish  study,  the  confidence  in 
this  weight-of-evidence  classification  is  considered  to  be  high. 

Both  pathways  2  and  12  significantly  contribute  to  the  estimated  multipathway 
risk  at  Sites  22  and  48,  with  various  contaminants  dominating  risks  via  these  two 
pathways.  The  multipathway  risk  calculated  for  Site  22  (9E-06)  is  greater  than  that 
calculated  in  the  Baseline  RA  (lE-06),  primarily  due  to  the  detection  of  beryllium 
(which  was  detected  only  during  followup  fieldwork).  It  should  be  noted  that  the 
inflYimnTn  concentration  of  beryllium,  1.89  /tg/g,  is  only  slightly  greater  than  both  the 
bacl^ound  comparison  criterion  of  1.86  ng/g  and  the  sample  detection  liimt  of 
1.86  #tg/g.  Also,  only  one  of  30  soil  samples  at  this  site  exceeded  the  background 
comparison  criterion. 

Beryllium  is  classified  as  Group  B2  (probable  human  carcinogen)  on  the  basis 
of  tumor  induction  in  animals  administered  beryllium  salts  by  inhalation  or  by 
intravenous  or  intramedullary  injection  (USEPA  1992c).  Analysis  of  the  only 
available  oral  study  (Schroeder  and  Mitchener,  1975)  does  not  indicate  a  statistically 
significant  increase  in  gross  tumors  in  rats  exposed  for  life  to  beryllium  sulfate  in 
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drinking  water.  However,  EPA  uses  this  study  as  the  basis  for  an  oral  slope  factor, 
because  the  tumor  incidence  is  not  significantly  increased  (USEPA,  1992c). 
Therefore,  the  oral  slope  factor  is  suspect  because  of  the  lack  of  adequate  route- 
specific  data. 

93J2.1.2*  Discussion  of  Conclusions  for  Noncardnogenic  Hazard  Estimates.  As  in 
the  Baseline  RA,  four  of  the  10  followup  fieldwork  sites  that  are  listed  in  conclusions 
(2),  (3),  (4),  and  (5)  (Section  9.3.2.1*)  as  having  multipathway  noncardnogenic  hazards 
that  exceed  l—Sites  11, 12, 18,  and  22— only  slightly  exceed  1  (i.e.,  hazards  are  between 
1  and  10).  As  noted  in  Section  7.0*,  it  is  appropriate  to  segregate  chemical-specific 
hazards  at  some  sites  (e.g..  Sites  11  and  22),  because  target  organ  effects  or 
mechanisms  of  action  differ  among  the  contaminants  of  concern.  In  some  cases, 
noncardnogenic  hazards  are  reduced  to  below  1  if  chemical-spedfic  hazards  are 
considered  separately.  As  in  the  Baseline  RA,  the  six  remaining  followup  fieldwork 
sites  with  multipathway  noncardnogenic  hazards  that  exceed  1-Sites  5, 15,  17, 19,  36, 
and  47-exceed  1  by  more  than  an  order  of  magnitude. 

At  Sites  11  and  12,  pathway  5  (groundwater  ingestion)  is  the  only  pathway 
whose  hazard  index  significantly  contributes  to  the  multipathway  hazard  estimates,  and 
arsenic  is  the  dominant  contaminant  of  concern.  For  example,  if  this  contaminant  and 
pathway  are  not  considered,  multipathway  noncardnogenic  hazards  at  these  two  sites 
range  from  2E-04  to  8E-01,  decreasing  by  1  to  4  orders  of  magnitude  and  falling  below 
1.  As  noted  in  Section  9.3.2.1.1*,  arsenic  was  detected  in  almost  every  sample 
collected. ,  Detected  concentrations  of  arsenic,  while  exceeding  the  maximum 
background  groundwater  concentration  of  1  fig/L,  are  below  arsenic’s  MCL  of  50 
Mg/L. 

Although  oral  toxidty  data  for  arsenic  are  based  on  epidemiology  studies  with 
over  40,000  participants,  some  disagreement  continues  among  EPA  regulators,  and 
new  data  are  evaluated  as  they  become  available  (USEPA,  1992c).  The  oral  reference 
dose  is  based  on  findings  of  hyperpigmentation,  keratosis,  and  vascular  complications 
in  a  Chinese  population  exposed  to  arsenic  in  drinking  water  (Tseng,  1977;  Tseng  ^ 
aJ.,  1968).  Although  these  findings  provide  the  most  statistically  robust  dose-response 
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relationship  between  arsenic  exposure  and  toxicity,  limitations  include  the  relatively 
small  proportion  of  older  subjects,  who  are  more  likely  to  show  symptoms;  inadequate 
knowledge  about  biological  detoxification  rates;  the  possible  contributing  role  of  other 
factors,  such  as  aqueous  humic  substances,  other  dietary  elements,  and  the  background 
contribution  from  drinking  water  itself;  and  the  possible  role  of  arsenic  as  an  essential 
nutrient,  which-based  on  experimental  evidence—is  plausible  in  goats,  rats,  and 
chickens,  but  has  not  been  adequately  demonstrated  in  humans  (USEPA,  1988c; 
1992c;  USPHS,  1990). 

The  authors  of  the  ATSDR  toxicological  profile  (USPHS,  1990)  state  that  the 
NOAEL  for  chronic  inorganic  arsenic  exposure  is  between  5E-04  and  lE-02 
mg/kg/day,  and  that  the  average  background  rate  is  approximately  lE-03  mg/kg/ day. 
EPA  (1992)  calculates  a  NOAEL  of  8E-04  mg/kg/day,  and  also  adds  an  uncertainty 
factor  of  3  to  account  for  incomplete  knowledge  about  reproductive  effects  and 
sensitive  populations.  Because  of  the  uncertainty  associated  with  possible  adverse 
health  effects  so  close  to  background  intake  levels,  only  medium  confidence  is  placed 
in  the  reference  dose. 

As  in  the  Baseline  RA,  at  Sites  5, 15,  and  19,  pathway  12  (crop  ingestion)  is  the 
only  pathway  whose  hazard  index  significantly  contributes  to  the  multipathway  hazard 
estimates.  K  crop  ingestion  is  not  considered  at  these  sites,  hazards  decrease  by  1  to 
2  orders  of  magnitude.  As  noted  in  Section  9.3.2.1.1*,  because  certain  future  residents 
may  not  grow  and  ingest  their  own  crops,  this  pathway  may  not  be  applicable  to  them. 
Surface  soil  concentrations  of  RDX  and  TNT  are  the  primary  contributors  to 
noncarcinogenic  hazard  estimates  at  the  majority  of  these  sites.  Concentrations  of 
RDX  in  surface  soil  range  from  0.4  to  1,600  ftg/g,  while  concentrations  of  2,4,6-TNT 
range  from  0.8  to  43,000  /ttg/g. 

The  oral  reference  dose  for  2,4,6-TNT  is  based  on  somewhat  conflicting  data 
from  subchronic  and  chronic  animal  bioassays  of  dogs,  mice,  and  rats.  Although  data 
suggest  that  dogs  are  the  most  sensitive  and  most  appropriate  species  for  quantitative 
risk  assessment  (USEPA,  1989f),  they  seem  unusually  sensitive  when  compared  to 
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rodents.  This  sensitivity  may  be  partially  attributable  to  the  method  of  administration 
(oral  capsule)  used  by  Levine  jH  jl.  (1983).  Consequently,  EPA  calculates  the 
reference  dose  based  on  a  subchronic  LOAEL  and  application  of  an  uncertainty  factor 
of  1,000,  instead  of  the  more  traditional  10,000  (USEPA  1989f).  EPA  rates 
confidence  in  the  reference  dose  as  medium,  because  adverse  effects-particularly 
hematopoietic  effects-occur  at  higher  doses  in  other  species,  and  because  of  the  lack 
of  reproductive  data  (USEPA  1992c).  Considering  the  entire  available  data  base,  the 
use  of  an  uncertainty  factor  of  1,000  seems  reasonable. 

The  principal  study  on  which  the  reference  dose  for  RDX  is  based  is  a  2-year 
feeding  experiment  in  which  concentration-related  mortality,  cataracts,  hepatoxicity, 
and  renal  toxicity  occurred  in  treated  rats  (DOD,  1983).  The  NOEL  for  these  effects 
is  0.3  mg/kg/ day,  and  the  LOAEL  for  inflammation  of  the  prostate  is  1.5  mg/kg/day. 
The  NOAEL  in  a  lifetime  mouse  feeding  study  is  7.0  mg/kg/day  (DOD,  1984).  In  90- 
day  oral  studies,  groups  of  cynomegalus  monkeys  show  central  nervous  system 
disturbances,  characterized  primarily  by  tonic-clonic  convulsions,  at  10  mg 
RDX/kg/day  (Martin  and  Hart,  1974).  The  NOAEL  from  this  study  is  1  mg/kg/day. 
These  findings  are  relevant,  because  exposed  humans  also  show  central  nervous  system 
effects,  including  convulsions,  unconsciousness,  and  disorientation  (USEPA  1988). 
EPA  considers  confidence  in  both  the  principal  study  and  the  data  base  to  be  high 
(USEPA  1991).  The  principal  study  clearly  identifies  a  concentration-response 
relationship,  a  NOAEL,  and  a  LOAEL.  Furthermore,  the  reference  dose  is  supported 
by  subchronic  data  in  nonrodent  species,  and  the  data  base  consists  of  most  relevant 
toxicological  endpoints,  including  developmental  effects. 

As  in  the  Baseline  RA  pathways  2  and  12  present  the  greatest  potential 
noncardnogenic  hazards  for  future  residents  at  Sites  17,  22,  and  36.  Pathways  5  and 
12  present  the  greatest  potential  hazards  at  Sites  18  and  47.  Dominant  contaminants 
of  concern  at  Sites  17,  18,  22,  36,  and  47  vary  from  site  to  site  and  pathway  to 
pathway. 


9.3.2.1.3*  Discussion  of  Conclusions  for  Lead  Uptake /Biokinetic  Model.  The  results 
of  the  UBK  model  indicate  that  several  UMDA  sites  have  lead  concentrations  that 
may  result  in  unacceptable  exposure  levels.  These  results  are  generally  similar  to 
those  presented  in  the  Baseline  RA,  with  the  exception  of  Site  2,  which  was  not 
previously  sampled  (Dames  &  Moore,  1992a).  The  number  of  such  sites  is  dependent 
on  how  much  of  the  population  you  want  to  protect  and  the  blood  lead  cutoff  selected. 
For  example,  at  four  followup  fieldwork  sites  (Sites  2,  17,  19,  and  22),  less  than 
95  percent  of  the  population  is  predicted  to  have  a  blood  lead  level  below  the  CDC- 
recommended  cutoff  of  10  /tg/ dL  or  below  15  /tg/ dL.  If  the  degree  of  protectiveness 
selected  is  99  percent  of  the  population,  then  seven  followup  fieldwork  sites  (Sites  2, 
15, 17, 19, 22, 26,  and  47)  are  predicted  to  have  less  than  99  percent  of  the  population 
below  a  blood  lead  level  of  10  and  four  followup  fieldwork  sites  (Sites  2,  17, 

19,  and  22)  are  predicted  to  have  less  than  99  percent  of  the  population  below  a  blood 
lead  level  of  15  ng/^ 

9.322*  Future  Military  Land  Use  Conditions  at  Sites  in  Operable  Unit  B.  Pathway 
3  (inhalation  of  contaminated  soil  as  airborne  dust)  is  evaluated  for  future  military 
personnel  using  followup  fieldwork  sites  in  Operable  Unit  B  for  tank  traimng 
exercises.  At  Site  17,  pathway  3  carcinogenic  risks  are  below  the  lower  bound  of  the 
NCP  risk  range  of  lE-04  to  lE-06,  and  noncarcinogenic  hazards  are  less  than  1.  At 
two  of  the  remaining  three  followup  fieldwork  Operable  Unit  B  sites— Sites  18  and  19— 
pathway  3  carcinogenic  risk  estimates  are  within  the  NCP  risk  range  of  lE-04  to  lE- 
06,  and  noncarcinogenic  hazards  exceed  1.  At  Site  15,  pathway  3  carcinogenic  risk 
estimates  exceed  the  upper  bound  of  the  NCP  risk  range  of  lE-04  to  lE-06,  and 
noncarcinogenic  hazards  exceed  1.  These  results  are  generally  slightly  less  than  those 
calculated  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

Chromium  is  generally  the  dominant  contaminant  of  concern  for  both 
carcinogenic  and  noncarcinogenic  effects  on  future  military  personnel  exposed  to 
Operable  Unit  B  contamination  via  pathway  3.  If  chromium  is  not  considered, 
estimated  carcinogenic  risks  range  from  lE-06  to  2E-05,  decreasing  by  1  order  of 
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magnitude;  noncardnogenic  hazards  range  from  4E-03  to  10,  decreasing  by  1  to  2 
orders  of  magnitude  and  falling  below  1  at  Site  18.  Only  a  few  (two  to  four)  samples 
were  collected  from  surface  soil  at  sites  where  chromium  is  the  dominant  contaminant, 
but  chromium  concentrations-ranging  from  25  to  8,460  ^g/g-generally  greatly  exceed 
the  background  soil  concentration  of  32.7  #tg/g. 

The  inhalation  reference  dose  for  chromium  is  calculated  from  an  air 
concentration  listed  in  HEAST  (USEPA,  1991d).  EPA’s  ORD  is  reviewing  the 
inhalation  reference  dose  concept  and  has  not  reinstated  inhalation  reference  doses 
on  the  IRIS  data  base.  The  reasons  for  the  ORD  review  include  the  reputed  wide 
variation  in  the  toxicological  response  to  inhalable  contaminant  exposure  because  of 
the  complex  structure  and  mechanics  of  the  respiratory  system.  Thus,  though  the 
reference  air  concentration  dted  in  HEAST  is  based  on  a  moderately  well-designed 
occupational  study  in  workers  exposed  to  chromic  (VI)  acid  (lindberg  and 
Hedenstiema,  1983),  the  deposited  reference  dose  cannot  be  accurately  determined 
based  on  this  air  concentration.  The  resulting  confidence  in  the  calculated  inhalation 
reference  dose  is  low. 

EPA  removed  the  inhalation  slope  factors  for  respirable  carcinogens  from  IRIS 
on  January  1,  1991,  but  unit  risks  are  still  listed.  The  basis  for  the  unit  risk  for 
chromium  VI  (the  only  carcinogenic  form  of  chromium)  is  a  series  of  occupational 
studies  that  consistently  show  positive  concentration-response  relationships  between 
chromium  e;q)osure  and  lung  cancer  induction  (USEPA,  1992),  warranting  an  EPA 
Group  A  classification  (human  carcinogen).  The  study  used  for  unit  risk 
determination  (Mancuso,  1975)  was  generally  well  conducted,  but  contains  several 
factors  that  may  have  either  overestimated  or  underestimated  risk.  The  use  of  older 
exposure  data  (when  occupational  air  concentrations  were  not  well  monitored)  and 
the  assumption  that  worker  smoking  frequency  is  the  same  as  the  general  population 
probably  contribute  to  overestimation  of  carcinogenic  risk.  The  risk  for  chromium  VI, 
based  on  concentration-response  data  for  total  chromium  (chromium  III  and  VI),  is 
probably  underestimated.  EPA  proposes  that  the  extent  of  overestimation  and 
underestimation  is  approximately  equal;  therefore,  high  confidence  is  placed  in  the 
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unit  risk  (USEPA,  1984).  However,  because  of  the  factors  discussed  above, 
confidence  in  the  inhalation  slope  factor  derived  fi-om  the  unit  risk  value  is  considered 
low. 

93.2.4*  nnmiTiaTit  rnntaminants  of  Concern.  Although  the  contaminants  that 
significantly  contribute  to  risks  or  hazards  may  have  shifted  for  a  few  sites  based  on 
followup  fieldwork,  in  general,  the  major  contributors  remained  the  same  as  those 
discussed  in  the  Baseline  RA  (i.e.,  arsenic,  RDX,  2,4,6-TNT,  and  chromium  for  both 
risks  and  hazards). 

Of  the  64  contaminants  of  concern  in  soil  or  groundwater  at  one  or  more 
UMDA  sites,  29  significantly  contribute  to  risk  or  hazard  estimates  via  one  or  more 
pathways.  These  29  contaminants  are  listed  in  Table  9-4*  according  to  the  sites  and 
pathways  at  which  they  dominate  carcinogenic  risks  or  noncarcinogenic  hazard  indices. 
In  addition,  as  discussed  in  Section  9.3.2.1.3*,  several  UMDA  sites  may  have  lead 
concentrations  that  could  result  in  unacceptable  exposure  levels.  Eight  contaminants 
significantly  contribute  to  carcinogenic  risks  only,  while  11  significantly  contribute  to 
noncarcinogenic  hazards  only.  Ten  contaminants  significantly  contribute  to  both 
carcinogenic  risks  and  noncarcinogenic  hazards.  Although  29  dominant  contaminants 
of  concern  are  identified,  the  following  discussion  of  confidence  in  the  health-based 
criteria  focuses  on  those  contaminants  that  present  the  greatest  impacts  on  human 
health.  Information  about  confidence  in  the  reference  dose  or  weight-of-evidence 
classifications  for  the  other  dominant  contaminants  of  concern  is  provided  in  Appendix 
D  of  the  Baseline  RA. 

93.2.4.1*  rarrinnpftnic  Risks.  Of  the  16  contaminants  that  significantly  contribute 
to  carcinogenic  risks,  arsenic,  RDX,  2,4,6-TNT,  and  chromium  are  the  major 
contaminants  of  concern  for  the  pathways  and  sites  at  which  carcinogenic  risks  are 
within  the  NCP  risk  range  of  lE-04  to  lE-06  or  exceed  the  upper  bound  of  this  range. 
Weight-of  evidence  classifications  and  other  issues  related  to  these  contaminants  are 
discussed  in  detail  in  Section  9.3.2.1.1*.  In  the  Baseline  RA,  nickel  was  a  significant 
contributor  to  risks  at  Site  18;  however,  with  the  addition  of  followup  fieldwork  results. 
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the  exposure  point  concentration  of  nickel-and,  therefore,  the  calculated  risk-was 
lower,  and  nickel  no  longer  significantly  contributes  to  risks  at  Site  18.  The  remaining 
results  are  the  same  as  those  presented  in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

Five  of  the  16  contaminants  that  significantly  contribute  to  cardnogenic  risks-as 
listed  below-affect  risks  only  via  one  or  two  pathways  at  one  site.  Note  that  some 
contaminants-though  contributing  to  the  total  carcinogenic  risk  estimates  that  are 
vdthin  or  exceed  the  NCP  risk  range  of  lE-04  to  lE-06~have  chemical-specific  risks 
(provided  in  parentheses  below)  that  are  less  than  the  lower  bound  of  this  range. 

•  Benzene-Carcinogenic  risks  for  future  residents  via  pathway  6 
(inhalation  of  volatile  contaminants  fi’om  groundwater  while  showering) 
at  Sites  8  and  31  (risk  =  4E-06).  Note  that  benzene  is  the  only 
contaminant  of  concern  for  pathway  6  at  these  two  sites.  These  results 
are  the  same  as  those  presented  in  the  Baseline  RA  (Dames  &  Moore, 
1992a). 

•  ^.dmium-Cardnogenic  risks  for  future  residents  via  pathway  3 
(inhalation  of  contaminated  soil  as  airborne  dust)  at  followup  fieldwork 
Site  19  (risk  =  2E-06).  These  results  are  the  same  as  those  presented 
in  the  Baseline  RA  (Dames  &  Moore,  1992a). 

•  Xrichloroethvlene--As  in  the  Baseline  RA,  cardnogenic  risk  for  future 
residents  via  pathway  6  at  Sites  4  and  67  flood  gravel  aquifer,  and 
followup  fieldwork  Site  47  (risk  =  2E-06).  Note  that  trichloroethylene 
is  the  only  contaminant  of  concern  for  pathway  6  at  these  three  sites. 
The  inhalation  unit  risk  for  trichloroethylene  is  a  source  of  continuing 
controversy  because  of  questions  regarding  the  most  appropriate  data 
base  for  risk  estimation  and  the  best  allometric  method  for  interspedes 
extrapolation  (USEPA,  1987;  Ris,  1991).  Furthermore,  EPAis  debating 
whether  the  B2  or  C  weight-of-evidence  classification  is  more 
appropriate  (Ris,  1991).  The  various  assessments  for  trichloroethylene 
do  not  clearly  indicate  if  risk  is  underestimated  or  overestimated. 
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•  hisr2.Ethv1hewnphthalate~Carcinogemc  risk  for  future  residents  via 
pathways  2  (soil  ingestion)  and  12  (crop  ingestion)  at  Site  37  (risks  = 
6E-06  and  lE-04,  respectively).  Note  that  Site  37  is  the  only  site  at  which 
DEHP  is  identified  as  a  contaminant  of  concern  in  surface  soil  or 
groundwater.  This  contaminant  induces  liver  cancer  and  hepatic  nodules 
in  rats  and  mice  (Reddy  and  Lalwani,  1983;  NTP,  1982).  Because 
primates  may  be  less  sensitive  to  neoplasia  from  chemicals  such  as  this 
DEHP,  the  calculated  slope  factor  may  overestimate  human  health  risk. 
These  results  are  the  same  as  those  presented  in  the  Baseline  RA 
(Dames  &  Moore,  1992a). 

•  PAHs-Carcinogenic  risk  for  future  residents  via  pathways  2  and  12  at 
followup  fieldwork  Sites  12  (risks  =  3E-06  and  2E-05,  respectively)  and 
47  (risks  =  lE-05  and  7E-05,  respectively).  These  are  the  only  two  sites 
at  which  PAHs  are  detected  in  surface  soil  or  groundwater.  Because 
PAHs  were  not  previously  detected  in  soil  at  Site  12,  they  were  not 
listed  as  significant  contaminants  for  Site  12  in  the  Baseline  RA 

The  remaining  contaminants  listed  in  Table  9-4*  as  dominant  contaminants  of 
concern  for  carcinogenic  effects  are  significant  at  randomly  distributed  sites  under 
various  pathways.  For  example,  beryllium  is  a  dominant  contaminant  of  concern  for 
carcinogenic  effects  at  10  sites  under  three  different  pathways.  Beryllium  was  not 
listed  as  a  significant  contaminant  for  Site  22  in  the  Baseline  RA,  because  it  was  not 
previously  detected  at  this  site.  Beryllium  is  classified  as  Group  B2  (probable  human 
carcinogen)  on  the  basis  of  tumor  induction  in  animals  administered  beryllium  salts 
by  inhalation  or  by  intravenous  or  intramedullary  injection  (USEPA,  1992c).  Analysis 
of  the  only  available  oral  study  (Schroeder  and  Mitchener,  1975)  does  not  indicate  a 
statistically  significant  increase  in  gross  tumors  in  rats  exposed  for  life  to  beryllium 
sulfate  in  drinking  water.  However,  EPA  uses  this  study  as  the  basis  for  an  oral  slope 
factor,  because  the  tumor  incidence  is  not  significantly  increased  (USEPA,  1992c). 
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Therefore,  the  oral  slope  factor  is  suspect  because  of  the  lack  of  adequate  route- 
specific  data. 

2,4-DNT  is  a  dominant  contaminant  of  concern  for  carcinogenic  effects  at  seven 
sites  under  four  pathways,  and  2,6-DNT  is  a  dominant  contaminant  of  concern  for 
carcinogenic  effects  at  three  sites  under  two  pathways.  In  the  Baseline  RA,  2,6-DNT 
was  not  detected  at  Site  15,  but  is  a  significant  contaminant  at  this  site  with  the 
addition  of  followup  fieldwork  results.  Although  mixed  isomer  DNT  (containing 
primarily  the  2,4  isomer)  and  2,4-DNT  have  been  extensively  investigated  for 
carcinogenicity  (USEPA,  1992d),  less  is  known  about  the  2,6  isomer.  The  human  oral 
slope  factor  is  based  on  a  lifetime  bioassay  (Ellis  1979)  in  which  rats  received 
a  mixture  containing  98.5  to  99  percent  2,4-DNT  and  1  to  1.5  percent  2,6-DNT  (Lee 
jt  d.,  1985;  USEPA,  1992c).  The  slope  factor  is  applicable  to  2,4-DNT,  technical 
grade  DNT,  and— by  default— 2,6-DNT  (USEPA,  1992c).  Results  of  subsequent  studies 
(Leonard  ^  d.,  1983;  1986)  suggest  that  2,6-DNT  may  be  a  complete 
hepatocarcinogen,  whereas  the  2,4  isomer  is  active  exclusively  as  a  tumor  promoter; 
2,6-DNT  may  be  10  times  more  potent  a  carcinogen  than  2,4-DNT  (USEPA,  1992c). 
The  use  of  the  same  potency  factor  for  each  isomer  is  probably  misleading,  and  the 
current  criterion  probably  underestimates  the  health  risk  attributable  to  2,6-DNT. 

9.3.2.4.2*  Noncarcinoeenic  Hazards.  Of  the  20  contaminants  that  significantly 
contribute  to  noncarcinogenic  hazards  (Table  9-4*),  arsenic,  RDX,  2,4,6-TNT,  and 
chromium  are  the  major  contaminants  of  concern  for  the  pathways  and  sites  at  which 
the  multipathway  noncarcinogenic  hazard  exceeds  1.  These  were  also  the  major 
contaminants  listed  in  the  Baseline  RA.  Confidence  in  the  reference  dose  anH  other 
issues  related  to  these  contaminants  is  discussed  in  detail  in  Section  9.3.2.1.2*.  In  the 
Baseline  RA,  nickel  was  a  significant  contributor  to  hazards  at  Site  18;  however,  with 
the  addition  of  followup  fieldwork  results,  the  exposure  point  concentration  of  nickel- 
and,  therefore,  the  hazard  quotient-was  lowered,  and  nickel  no  longer  significantly 
contributes  to  the  hazard  index  at  Site  18. 
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Eight  of  the  20  contaminants  that  significantly  contribute  to  noncarcinogenic 
hazards-as  listed  below-affect  hazards  via  only  one  or  two  pathways  at  one  site.  Note 
ffiat  some  contaminants,  though  contributing  to  the  total  multipathway 
noncarcinogenic  hazard  estimates  that  exceed  1,  have  chemical-specific  hazards 
(provided  in  parentheses  below)  of  less  than  1. 

•  Bariiim-As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  2  (soil  ingestion)  at  Site  32  Lxication  n  (hazard 
index  =  1). 

•  bisf2-EthvlhexvnDhthalate--As  in  the  Baseline  RA,  noncarcinogenic 
hazards  for  future  residents  via  pathway  12  (crop  ingestion)  at  Site  37 
(hazard  index  =  9E-01). 

•  2.6-DNT-As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  12  at  Site  13  (hazard  index  =  3).  2,6-DNT  is  the 
only  contaminant  of  concern  at  Site  13  that  significantly  contributes  to 
noncarcinogenic  hazards  via  pathway  12. 

•  Mercurv~As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  12  at  Sites  13  and  57  Location  11  (hazard  index  = 
2). 

•  Nitrite /nitrate-As  in  the  Baseline  RA,  noncarcinogenic  hazards  for 
future  residents  via  pathway  5  (ingestion  of  contaminated  drinking 
water)  at  Sites  8  and  31  (hazard  index  =  0.3). 

•  Sdenium-As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  5  at  followup  fieldwork  Site  11  (hazard  index  = 
2E-01). 

•  Tetrvl-As  in  the  Baseline  RA,  noncarcinogenic  hazards  for  future 
residents  via  pathway  12  at  Sites  13  and  57  Location  II  (hazard  index  = 
1)- 
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•  Zins~As  in  the  Baseline  RA,  noncardnogenic  hazards  for  future 
residents  via  pathway  2  at  Site  32  Location  n  (hazard  index  =  lE-01). 

The  remaining  eight  contaminants  listed  in  Table  9-4*  as  dominant 
contaminants  of  concern  for  noncardnogenic  effects  are  significant  at  randomly 
distributed  sites  under  various  pathways.  These  contaminants  are  the  same  as  those 
discussed  in  the  Baseline  RA.  Confidence  in  the  reference  dose  for  some  of  these 
contaminants  is  summarized  below: 

•  ^timony-The  oral  reference  dose  is  based  on  a  lifetime  rat  study 
(Schroederit^.,  1970)  using  antimony  tartrate.  The  supporting  data 
base,  including  toxicological  information  on  other  antimony  salts,  is 
limited.  Consequently,  confidence  in  the  reference  dose  is  low  (USEPA, 
1992c). 

•  £admium-The  oral  reference  dose  is  based  on  a  well-documented 
human  renal  wet  weight  required  of  the  expression  of  the  most  sensitive 
endpoint,  proteinuria  (USEPA,  1992c).  The  authors  of  a  recent 
toxicoldnetic  model  (USEPA,  1985),  who  assume  a  0.01  percent  daily 
cadmium  elimination  rate,  determine  that  a  daily  dietary  level  of  lE-02 
mg/kg/day  is  the  highest  level  not  associated  with  an  elevated  renal  wet 
weight  and  subsequent  proteinuria.  EPA  applies  an  uncertainty  factor 
of  10  to  account  for  susceptible  individuals  (USEPA,  1992).  Because  the 
NOAEL  is  derived  from  a  large  toxicological  and  toxicokinetic  data  base 
in  both  humans  and  animals,  confidence  in  the  reference  dose  is  high. 

•  Cobalt-EPA  Region  III,  which  cites  the  low  oral  reference  dose  for 
cobalt  used  in  the  Baseline  RA  (USEPA,  1991g),  considers  the  reference 
dose  obsolete  and  possibly  about  2  orders  of  magnitude  too  low  (Smith, 
1992).  The  reference  dose  is  based  on  an  EPA  memorandum  (USEPA, 
1990)  concerning  sensitization  reactions  in  human  volunteers.  According 
to  this  memorandum,  Veien  et  d.  (1987)  orally  challenged  47  cobalt- 
and  nickel-exposed  workers  with  1  milligram  cobalt  (as  cobalt  sulfate) 
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once  a  week  for  3  weeks.  The  challenge  was  used  as  a  potential 
treatment  for  eczema  in  the  workers.  A  total  of  28  workers  developed 
dermatitis.  Using  both  the  oral  challenge  and  dermal  patch  tests,  Veien 
(1987)  determine  that  the  cobalt  allergy  is  systemic.  When  divided 
by  a  standard  body  weight  of  70  kilograms,  the  oral  dose  is  0.014 
mg/kg/day.  Application  of  an  uncertainty  factor  of  1,000  (10  each  for 
the  use  of  a  LOAEL,  use  of  acute  data,  and  protection  of  sensitive 
individuals)  results  in  an  interim  oral  reference  dose  of  lE-05 
mg/kg/day.  EPA  (1990)  proposes  that  confidence  in  the  reference  dose 
is  low,  because  a  NOAEL  is  not  identified  and  prior  exposure  to  nickel 
may  sensitize  individuals  to  cobalt. 

•  Copoer-The  EPA  Region  III  oral  reference  dose  is  calculated  fi-om  the 
MCL,  assuming  that  the  average  human  weighs  70  kilograms  and 
consumes  2  liters  of  water  daily.  EPA’s  drinking  water  criteria 
document  for  copper  indicates  that  data  are  not  adequate  for  the 
assessment  of  an  oral  reference  dose  (USEPA,  1991d).  Because  the 
MCL  is  based  on  organoleptic  criteria,  little  confidence  can  be  placed 
in  the  reference  dose  and  the  overestimation  or  underestimation  of 
hazards  cannot  be  determined. 

•  1.3.5-TNB-The  oral  reference  dose  is  based  on  a  subchronic  study  in  the 
structural  analog  1,3-DNB  (Cody  et  M-,  1981)  and  is  adjusted  for 
molecular  weight  differences.  Because  of  limitations  of  the  1,3-DNB 
data  base,  and  further  uncertainties  in  criteria  determination  by  analogy, 
confidence  in  the  1,3,5-TNB  reference  dose  is  very  low. 

•  Vanadium-The  oral  reference  dose  is  very  questionable  because  of  an 
internally  inconsistent  database  (Schroeder^^.,  1970:  Stokinger^^., 
1953;  Domingo^  al.,  1985;  Susie  and  Kentera,  1986). 
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9.4*  UNCERTAINTIES 


The  majority  of  imcertainties  associated  with  the  Baseline  RA  do  not  change 
as  a  result  of  the  followup  fieldwork  and  are  fully  discussed  in  Section  7.5  of  the 
Baseline  RA.  Those  uncertainties  that  are  afiected  by  the  foUowup  fieldwork  are 
summarized  in  Section  73*. 

Because  of  the  site-specific  uncertainties  discussed  in  Section  7J  of  the  Baseline 
RA  and  Section  7.5*  of  the  addendum,  as  well  as  those  uncertainties  inherent  to  the 
risk  assessment  process,  the  Baseline  RA  and  addendum  should  not  be  considered  as 
an  absolute  measurement  of  the  risks  and  hazards  posed  to  current  and  future 
populations  by  ej^osure  to  site-related  contaminants.  Instead,  they  present  a  generally 
conservative  assessment  designed  to  evaluate  risks  that  might  exist  under  the  assumed 
exposure  conditions  if  no  remediation  or  institutional  controls  are  applied  at  a  site, 
and  to  help  determine  the  need  for  remedial  action,  on  a  relative  basis. 

9.5*  PREUMINARY  REMEDIATION  GOAT  5; 

The  PRGs  developed  for  surface  soil  and  groundwater  based  on  land  use 
scenarios,  exposure  pathways,  and  specific  exposure  assumptions  are  presented  in  the 
Baseline  RA  These  tables  slightly  differ  from  those  presented  in  the  Baseline  RA  in 
that  PRGs  are  included  for  the  four  new  contaminants  of  concern  based  on  followup 
fieldwork  results-l,l,l-trichloroethane  (previously  a  contaminant  of  concern  only  in 
subsurface  soil,  now  also  a  contaminant  of  concern  in  surface  soil),  benzo(a)pyrene, 
benzo(g,h,i)perylene,  and  indeno(l,2,3-cd)pyrene.  A1  other  PRGs  are  the  same  as 
those  presented  in  the  corresponding  Baseline  RA  tables. 

9.5.2.3*  PRGs  for  Lead.  The  UBK  model  is  run  using  a  target  groundwater  PRG  for 
lead  of  10  /tg/L.  This  concentration  is  selected  as  the  target  groundwater  PRG, 
because  the  exposure  point  concentrations  for  lead  in  groundwater  at  all  sites  at 
UMDA  are  below  10  /tg/L.  Therefore,  it  may  not  be  necessaiy  to  consider  remedial 
alternatives  for  lead  in  groundwater  if  a  PRG  of  10  ng/L  is  selected.  A  close 
evaluation  of  the  UBK  model  indicates  that  the  output  is  mainly  a  function  of  soil 
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concentration  and  that  alteration  of  the  target  PRG  for  groundwater  (i.e.,  10  /ig/L) 
does  not  significantly  impact  the  soil  PRG. 

Based  on  application  of  the  UBK  model,  two  potential  PRGs  for  lead  in 
UMDA  soil  are  identified--200  and  500  mg/kg  total  lead.  At  a  soil  concentration  of 
200  mg/kg  lead,  more  than  99.8  percent  of  an  exposed  sensitive  population  (young 
children)  is  expected  to  have  blood  lead  levels  of  less  than  or  equal  to  10  ^g/dL. 
Fifteen  sites  (Sites  1,  13,  14,  32  Location  H,  37,  39,  and  46,  and  followup  fieldwork 
Sites  2,  15,  17,  18,  19,  22,  26,  and  47)  have  lead  exposure  point  concentrations  that 
exceed  200  mg/kg,  indicating  that  they  may  potentially  require  consideration  of 
remedial  alternatives  if  a  lead  PRG  of  200  mg/kg  is  selected.  At  a  soil  concentration 
of  500  mg/kg,  approximately  92  percent  of  the  children  are  expected  to  have  blood 
lead  levels  of  less  than  or  equal  to  10  ^d/dL,  and  more  than  99.5  percent  of  the 
children  are  expected  to  have  blood  lead  levels  of  less  than  or  equal  to  15  /ig/dL- 
Eight  sites  (Sites  1  and  32  Location  n,  and  followup  fieldwork  Sites  2, 15, 17,  19, 22, 
and  26)  have  lead  exposure  point  concentrations  that  exceed  500  mg/kg,  indicating 
that  they  may  require  consideration  of  remedial  alternatives  if  a  PRG  of  500  mg/kg 
is  selected. 
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[Replaces  origtriai  table  9-2  in  the  Final  Baseline  RA;  Dames  &  Moore,  1992a. 
SHe  at  which  followup  fieldwork  was  conducted. 
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Pathway  3  la  complete  and  quantified  for  The  potential  carcinogenic  risk  and  noncarcinogenic  hazard 

the  hjture  mHitary  land  use  scenario.  for  Site  14  for  the  hjture  military  land  use  scenario  (Pathway  3. 

dust  inhalation)  are  2E-06  and  2«  respectively,  and  are  due  to 
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TABLE  9-3*  (cont'd) 

Summary  of  Baseline  Risk  Assessment  for  UMDA  -  Future  Land  Use  Scenario 
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TABLE  9-3*  (confd) 

Summary  of  Baseline  Risk  Assessment  for  UMDA  -  Future  Land  Use  Scenario 
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Summary  of  Baseline  Risk  Assessment  for  UMDA  -  Future  Land  Use  Scenario 
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TABLE  9-3*  (cont'd) 

Summary  of  Baseline  Risk  Assessment  for  UMDA  •  Future  Land  Use  Scenario 
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TABLE  9-3*  (cont'd) 

Sumntafy  of  Baaolino  Risk  Asssssmont  for  UMDA  -  Futura  Land  Uso  Sconario 


Summary  of  Contaminants  Which  Significantly  Contribute  to  Risk 
and  Hazard  Estimates  for  Baseline  Risk  Assessment 
Umatilla  Army  Depot  Activity,  Hermiston,  Oregon  (a) 

Sites  at  Which  Contaminant  Signiflcantly  Contributed  to  Risks  and/or  Hazards  via: 


PCB  1260 


Summary  of  Contaminants  Which  Significantiy  Contribute  to  Risk 
and  Hazard  Estimates  for  Baseiine  Risk  Assessment 
Umatilla  Army  Depot  Activity,  Hermiston,  Oregon  (a) 

_ Siies  at  Which  Conlaminant  Significantly  Contributed  to  Risks  and/or  Hazards  via: 
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C.2.3A  Benzofalpvrene 
C.23A.1  Background 


Benzo[a]pyrene  is  a  five  ring  polycyclic  aromatic  hydrocarbon.  It  occurs  both 
naturally  and  from  anthropogenic  sources.  Manmade  sources  include  coal  tar 
processing,  petroleum  refining,  heat  and  power  generation,  and  the  combustion  of 
tobacco  and  fossil  fuels.  Natural  sources  are  various  bacteria  that  synthesize 
benzo[a]pyrene.  Synonyms  include  Bap,  B(a)P,  and  3,4-benzopyrene.  Its  structural 
formula  is: 


C.2.3A.2  Important  Physical  and  Chemical  Properties 

Table  C.2.3A-1  summarizes  important  physical  and  chemical  properties  of 
benzo[a]pyrene,  including  the  chemical  formula,  the  Chemical  Abstract  Service  (CAS) 
registry  number,  and  the  USAEC  abbreviation.  Refer  to  Section  C.1.2  of  the  Baseline 
RA  for  the  estimation  techniques  used  by  Dames  &  Moore  to  calculate  the  diffusion 
coefficient  in  water. 

C.2.3A3  Important  Environmental  Fate  and  Transport  Properties 
C.2.3A.3.1  Chemical  Degradation  /Transformation 

C.2.3A.3.1.1  Photolysis.  PAHs  are  capable  of  photolyzing  rapidly.  Radding  ^  d. 
(1976)  report  that  PAHs  absorb  solar  radiation  strongly  at  wavelengths  above  the  solar 
cutoff  of  300  nanometers  (nm),  indicating  rapid  oxidation.  Smith  dal.  (1977)  report 
that  photolysis  of  benzo[a]pyrene  is  rapid,  with  midday  half-lives  of  approximately  1 
hour.  Smith  also  reports  that  photolytic  products  include  three  quinones  and  that 
rates  of  photolysis  are  slower  in  natural  water  and  pure  water  containing  humic  acid 
than  in  pure  water.  These  data  indicate  that  photolysis  may  be  an  important 
environmental  fate  process  for  benzo[a]pyrene  in  certain  environmental  media; 
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however,  as  discussed  later,  the  octanol-water  partition  coefficients  for  benzo[a]pyrene 
are  high  and  are  readily  adsorbed  onto  suspended  particulate  matter,  which  may 
lessen  the  role  of  photolysis  as  a  fate  process. 

C.23A.3.1.2  Oxidation.  The  principal  oxidizing  species  of  polycyclic  aromatic 
hydrocarbons  are  alkylperoxy  (ROj)  radicals  generated  from  the  photolytic  cleavages 
of  trace  carbonyl  compounds  or  from  enzymatic  sources,  and  singlet  oi^rgen.  The  rates 
of  free  radical  oxidation  by  RO2  vary  among  specific  PAHs,  but  in  general  depend  on 
the  concentration  of  RO2  radicals  (Radding  et  al.,  1976).  The  half-life  for  the  reaction 
of  RO2  with  benzo[a]pyrene  is  calculated  to  be  9,900  days  Radding  (1976). 
These  data  suggest  that  oxidation  is  not  a  significant  fate  process  for  benzo[a]pyrene. 
Several  scientists  have  found  that  in  the  presence  of  chlorine  or  ozone,  the  oxidative 
half-life  of  benzo[a]pyrene  decreases  significantly.  Data  summarized  by  Radding  ^ 
M.  (1976)  indicate  that  benzo[a]pyrene  will  have  an  initial  10-minute  half-life  when 
exposed  to  a  0.5-mg/L  solution  of  chlorine  in  water  (Trakhtman  and  Manita,  1966). 
Radding  (1976)  calculate  the  half-life  for  benzo[a]pyrene  oxidation  by  ozone  in 
water  to  be  approximately  1  minute.  It  appears  that  oxidation  may  become  an 
important  fate  process  when  chlorine  and  ozone  are  present  in  sufficient  quantity. 

C.2.3A.3.1.3  Hydrolysis.  Benzo[a]pyrene  is  not  hydrolyzable  (Mabeyeld.,  1982). 

C.2.3A3.1.4  Volatilization.  Smith  jgt  (1978)  determine  the  benzo[a]pyrene 
volatilization  half-life  to  be  140  hours  under  the  experimental  conditions  of  rapid 
stirring.  Southworth  (1979)  measures  the  volatilization  rates  for  several  PAHs  with 
from  two  to  five  aromatic  rings  and  finds  that  volatilization  rates  decrease  with 
decreased  vapor  pressure,  which  is  inversely  proportional  to  the  number  of  rings. 
Benzo[a]pyrene  (with  five  rings)  volatilizes  very  slowly.  Volatilization  also  tends  to 
be  hindered  by  the  likelihood  that  benzp[a]pyrene  molecules  are  sorbed  onto 
particulate  matter.  These  data  indicate  that  volatilization,  when  compared  to  other 
fate  process,  is  not  significant. 

C.2.3A,3.1.5  Sorption.  Sorption  is  one  of  the  major  fate  processes  of  PAHs.  This  is 
supported  by  the  relatively  large  octanol-water  partition  coefficients,  low  solubilities. 
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and  moderate  organic-carbon  partition  coefficients  of  PAHs,  Smith  et  al.  (1978) 
report  that  benzo[a]pyrene  shows  rapid  partitioning  onto  suspended  matter.  Using  a 
simulated  river  system,  they  estimate  that  83  percent  of  benzo[a]pyrene  will  be  sorbed 
onto  suspended  solids.  In  addition,  they  report  that  benzo[a]pyrene  is  strongly 
adsorbed  onto  bacterial  cells  as  well  as  suspended  abiotic  matter.  These  data  indicate 
that  ben2o[a]pyrene  accumulates  in  sediments,  suspended  particulates,  and  biotic 
portions  of  the  aquatic  environment  and  that  sorption  is  the  dominant  transport 
process. 

C.2.3A.3.2  Biological  Degradation/Uptake  /Accumulation 

C.23A,3.2.1  Bintransfnrmation  and  Biodegradation.  Biodegradation  is  one  of  the 
more  important  fate  processes  for  PAHs.  PAHs  with  less  than  four  aromatic  rings 
appear  to  undergo  biodegradation  more  readily  than  those  with  four  rings  or  more, 
and  the  rate  of  degradation  is  greater  when  the  microbial  population  adjusts  to  the 
increased  concentration  of  PAHs. 

Herbes  and  Schwall  (1978)  report  a  half-life  of  21,000  hours  for  benzo[a]pyrene 
at  a  petroleum-contaminated  site,  with  degradation  rates  substantially  slower  in 
pristine  sediments.  Biodegradation  is  apparently  more  complete  in  microorganisms 
than  in  maTTiTnals,  and  metabolic  products  vary  depending  on  the  organism. 

C.2.3A3.2.2  Bioaccumulation.  Bioaccumulation  of  PAHs  is  a  rapid  but  short-term 
process  because  of  the  significant  biodegradation  processes  discussed  earlier. 
Reported  bioconcentration  factors  for  benzo[a]pyrene  range  from  12.5  to 
approximately  8.9  million  depending  on  the  organism  and  environment;  however,  in 
general,  the  bioconcentration  factors  for  benzo[a]pyrene  are  greater  than  those  for 
PAHs  with  lower  molecular  weights.  Accumulation  of  benzo[a]pyrene  has  been 
reported  in  fish,  snails,  benthic  organisms,  plants,  and  many  other  organisms.  The 
specific  fate  of  bioaccumulated  benzo[a]pyrene  depends  on  the  organism  and  the 
particular  environment. 
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C2.5A  Benzof ghilpervlene 
C.2.5A1  Background 


Ben2o[ghi]perylene  is  a  polycyclic  aromatic  hydrocarbon  with  six  aromatic  rings. 
It  is  present  in  the  environment  from  coal  gasification  processes,  exhaust  emissions, 
and  other  industrial  processes.  It  has  been  detected  in  drinking  water,  groundwater, 
industrial  effluents,  and  ambient  river  water.  Synonyms  include  1,12-benzoperylene 
and  B(ghi)P.  Its  structural  formula  is: 


Because  of  a  lack  of  available  data  specific  to  benzo[ghi]perylene,  the  fate  and 
transport  processes  are  largely  inferred  from  general  studies  of  similar  PAHs. 

C.2.5A2  Important  Chemical  and  Physical  Properties 

Table  C.2.5A-1  summarizes  important  physical  and  chemical  properties  of 
benzo[ghi]perylene,  including  the  chemical  formula,  the  CAS  registry  number,  and  the 
USAEC  abbreviation.  Refer  to  Section  C.1.2  of  the  Baseline  RA  for  the  estimation 
techniques  used  by  Dames  &  Moore  to  calculate  the  diffusion  coefficient  in  water. 

C.2.5A3  Important  Environmental  Fate  and  Transport  Properties 

C.2.5A3.1  Chemical  Degradation  /Transformation 

C.2.5A3.1.1  Photolysis.  PAHs  are  capable  of  photolyzing  rapidly.  Radding  ^ 
(1976)  report  that  most  PAHs  absorb  solar  radiation  strongly  at  wavelengths  above  the 
solar  cutoff  of  300  nm,  which  is  indicative  of  rapid  photooxidation.  Zepp  and  Qine 
(1977)  observe  that  photolysis  is  rapid  for  benzo(a)pyrene  and  benzo(a)anthracene, 
which  have  half-lives  of  1.2  hours  and  1  to  2  hours,  respectively  (Smithy  d.,  1978). 
When  exposed  to  natural  sunlight,  anthracene  dissolves  in  distilled  water  and 
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degrades,  with  a  photolytic  half-life  of  about  35  minutes  (Southworth,  1977). 
Atmospheric  half-lives  are  generally  less  than  30  days  (USPHS,  1989), 

PAHs  absorbed  to  soot  are  reportedly  more  resistant  to  photochemical 
reactions  than  pure  compounds  (NRC,  1983).  In  studying  the  photolysis  rates  of 
PAHs  sorbed  to  soot  particles  and  exposed  to  sunlight,  Butler  and  Crossley  (1981) 
report  the  following  half-lives~ben2o(a)pyrene,  7  days;  benzo(g,h,i)peiylene,  8  days; 
benz(a)anthracene,  11  days;  benzo(f)fluoranthene,  14  days;  chrysene,  26  days; 
fluoranthene,  27  days;  and  phenanthrene,  30  days. 

In  contrast,  Nagata  and  Kondo  (1977)  report  that  benzo(a)pyrene,  chrysene, 
fluorene,  and  benzo(f)fluoranthene  are  resistant  to  photodegradation.  In  addition,  Lee 
and  Anderson  (1977)  report  that  naphthalene  does  not  undergo  photolysis  in  a 
controlled  ecosystem. 

In  photolysis  of  PAHs,  the  major  oxidant  is  singlet  oxygen.  The  reaction 
products  include  peroxides,  quinones,  phenols,  nitrated  PAHs,  and  dihydrodiols  (NAS, 
1972;  Stevens  and  Algar,  1968;  Kamens  et^.,  1986;  Holloway  et^.,  1987).  Reactions 
with  ozone  or  peroxyacetylnitrate  yield  dienes,  nitrogen  oxide  reactions  yield  nitro  and 
dinitro  PAHs,  and  sulfur  dioxide  reactions  yield  sulfuric  acids. 

C.2.5A3.1.2  Oxidation.  Callahan^  d.  (1979)  report  that  the  major  oxidizing  agents 
of  PAHs  in  solution  are  singlet  oxygen  (discussed  above),  alkylperoxy  (RO2),  and 
hydroperoxy  (HO2).  The  rates  of  free  radical  oxidation  by  RO2  vary  among  PAHs 
(Mahoney,  1965).  Half-lives  of  1,600,  9,000,  and  1,600  days  are  reported  for 
anthracene,  benzo(a)pyrene,  and  perylene,  respectively  (Radding^^.,  1976). 

Chlorine  and  ozone,  when  used  in  disinfecting  water,  are  also  significant 
oxidizing  species.  In  Perry  and  Harrison’s  (1977)  study  of  the  effects  of  chlorination 
on  various  PAHs  in  water,  only  25  percent  of  fluorene  is  degraded  after  25  minutes, 
whereas  50  percent  of  benzo(f)fluoranthene  is  degraded  after  20  minutes.  Decreased 
pH  and  increased  temperature  accelerate  the  rates  of  degradation.  Based  on 
observations  of  Trakhtman  and  Manita  (1966)  and  Il’nitskii^^.  (1968),  Radding^ 
(1976)  estimate  a  half-life  of  10  minutes  for  benzo(a)pyrene  when  exposed  to  a 
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0.5-mg/L  solution  of  chlorine  in  water,  and  1  minute  for  benzo(f)fluoranthene, 
benzo(a)pyrene,  and  benzo(a)anthracene  when  e^osed  to  ozone  in  water.  Harrison 
ej  jJ.  (1976a;  1976b)  also  study  the  efficiencies  of  chlorination  and  ozonation  on 
PAHs.  Benzo(a)anthracene,  benzo(a)pyrene,  perylene,  and,  especially, 
benzo(f)fluoranthene  are  highly  degraded.  Indeno(l,2,3-cd)  benzo(f)fluoranthene  and 
benzo(g,h,i)pyrene  are  intermediate  in  relative  degradation.  Benzo(k)fluoranthene 
and  fluoranthene  degrade  quite  slowly. 

C.2.5A.3.1.3  Hydrolysis.  Hydrolysis  is  not  considered  to  be  a  signifiranf  fate 
mechanism  for  PAHs  (Radding  et^.,  1976). 

C.2.5A.3.1.4  Volatilization.  The  molecular  weight  and  number  of  rings  of  a 
compound  play  a  significant  role  in  determining  its  volatilization  rate.  PAHs  with  high 
molecular  weights,  such  as  benzo(b)fluoranthene,  have  comparatively  low  Henry’s  Law 
constants  (10*^  to  10*®)  and,  hence,  a  very  low  tendency  to  volatilize  (Lyman  et  d., 
1982).  Although  no  studies  were  found  regarding  medium  molecular  weight  PAHs, 
volatilization  rates  for  these  compounds  can  be  inferred  from  studies  of  high  and  low 
molecular  weight  PAHs.  Southworth  (1979)  estimates  a  volatilization  of  half-life  for 
anthracene  (a  low  molecular  weight  compound)  of  18  hours  in  a  moderate  current  and 
wind.  In  contrast,  Smith  etal.  (1978)  calculate  volatilization  half-lives  of  22  and  89 
hours  for  benzo(a)pyrene  and  benzo(a)anthracene,  respectively,  in  a  rapidly  stirred 
aqueous  solution. 

In  a  model  stream  study,  Southworth  (1979)  notes  an  inverse  relationship 
between  the  number  of  aromatic  rings  (four  or  more)  and  both  the  volatilization  rates 
of  PAHs  and  the  effect  of  mixing  on  volatilization  rates.  For  example,  following  a 
tenfold  increase  in  stream  flow  velocity,  the  volatilization  half-life  for  naphthalene 
(two  rings)  increases  7.5  times,  compared  to  1.4  times  for  benzo(a)pyrene  (four  rings). 
Southworth  concludes  that  volatilization  is  insignificant  for  PAHs  with  four  or  more 
rings. 

C.2.5A.3.1.5  Sorption.  Sorption  is  one  of  the  major  fate  processes  of  PAHs.  This  is 
supported  by  the  relatively  large  log  octanol-water  partition  coefficients,  low 
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solubilities,  and  moderate  organic-carbon  partition  coefficients  (K^,.)  of  PAHs.  For 
example,  Smith  et^.  (1978)  report  thatbenzo(a)pyrene  and  benzo(a)anthracene  show 
rapid  partitioning  onto  suspended  matter.  In  an  enclosed  marine  ecosystem  study,  less 
than  1  percent  of  the  original  concentration  of  ben2o(a)anthracene  remains  in  the 
water  column  after  30  days;  losses  are  attributed  to  adsorption  to  settling  particles 
and,  to  a  lesser  extent,  to  photodegradation  (Hinga  and  Pilson,  1987).  Based  on  a 
model  river  system.  Smithy  al.  (1978)  estimate  83  percent  and  71  percent  absorption 
rates  of  benzo(a)pyrene  and  ben2o(a)anthracene,  respectively.  In  similar  experiments, 
Southworth  (1977)  observes  partition  coefficients  (solids/water)  for  anthracene  of 
approximately  25,000  and  1,600  in  suspended  organic  particulates  and  in  inorganic 
sediments,  respectively.  Sullivan  and  Mix  (1985)  report  a  direct  correlation  between 
molecular  weight  and  values.  They  also  note  that  PAHs  move  into  soil  by 
partitioning  and  leaching  to  organic  substances.  Benzo(f)fluoranthene,  evidencing  the 
impact  of  organic  content  absorption  of  PAHs,  has  the  following  partition 
coefficients~sand,  9.4  to  68;  silt,  1,500  to  3,600;  and  clay,  1,400  to  3,800  (Karickhoff 
et  al.,  1979).  About  twice  as  much  fluoranthene,  benzo(a)anthracene,  and 
benzo(a)pyrene  are  retained  by  marsh  sediment  as  by  sand  (Gardner  ^  ^.,  1979). 

C.2.5A.3.2  Biological  Degradation/Uotake/Accumulation 

C.2.5A.3.2.1  Riotransformation  and  Biodegradation.  The  importance  of 
biodegradation  as  a  transport  mechanism  for  PAHs  in  soil  increases  for  PAHs  with 
less  than  four  aromatic  rings.  The  microbial  degradation  pathways  are  not  completely 
understood. 

Soil  Pseudomonads  is  reportedly  capable  of  metabolizing  phenanthrene  to  1,2- 
dihydronaphthalene  (Evans  ej  al.,  1965).  Soil  microbes  have  been  observed  to 
degrade  3,4-benzopyrene,  anthracene,  and  phenanthrene  (Fedoseeva  ^.,  1968; 
Lorbacher  et  al.,  1971;  Shabad,  1968).  The  rate  of  degradation  is  greatest  when  the 
microbial  population  has  an  opportunity  to  adapt  to  the  PAHs. 

Herbes  and  Schwall  (1978)  report  the  following  half-lives  in  petroleum-polluted 
sites-5  hours  for  naphthalene,  280  hours  for  anthracene,  7,000  hours  for 
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benzo(a)anthracene,  and  21,000  hours  for  ben2o(a)pyrene.  Degradation  rates  are  10 
to  400  times  slower  in  pristine  sediment.  Bacteria  degrade  PAHs  to^-dihydrodiols, 
whereas  fungi  and  mammalians  produce  trans-dihydrodiols  (Sims  and  Overcash,  1983). 
The  initial  reaction  products  are  further  degraded  to  acetic  fumaric,  pyruvic,  and 
sucdnic  acids,  and  acetylaldehyde. 

Herbes  and  Schwall  (1978)  also  observe  a  direct  relationship  between  the 
number  of  rings  and  the  rate  of  metabolism.  This  is  supported  by  studies  by  Gardner 
et  jJ.  (1979),  which  find  that  anthracene  and  fluoranthene  (two  rings)  degrade  at  a 
slightly  faster  rate  than  benzo(a)anthracene  or  benzo(a)pyrene  (four  rings).  Each  of 
the  four  compounds  degrades  between  0.84  and  3  percent  of  the  mass  per  week. 

The  degree  of  contamination  can  also  influence  the  rate  of  degradation.  For 
example,  the  rate  for  benzo(a)pyrene  is  reduced  by  71  percent  in  soil  moderately 
contaminated  with  oil  and  52  percent  in  soil  highly  contaminated  with  oil. 

In  aquatic  systems,  biodegradation  is  also  a  primary  fate  mechanism,  though 
transformation  often  occurs  at  a  much  slower  rate.  Southworth  (1977)  reports  a  half- 
life  for  anthracene  of  113  hours  in  a  water  solution.  Naphthalene  (two  rings) 
biodegrades  at  the  rate  of  4  ^g/L'^/day'^  in  Skidaway  River  water  (Lee  and  Ryan, 

1976)  and  0.04  to  3.3  day*^  at  a  depth  of  5  to  10  meters  (Lee  and  Anderson, 

1977) .  Naphthalene  has  an  observed  half-life  of  1  day  (Vennberg,  1977;  Lee  and 
Anderson,  1977). 

Algae  are  found  to  degrade  benzo(a)pyrene  to  oxides,  peroxides,  and 
dihydrodiols  (Kirso  «  al.,  1983;  Warshawsky  et^.,  1983).  Benzo(f)fluoranthene  and 
acenaphthylene  in  groundwater  samples  are  completely  biodegraded  in  3  days  (Ogawa 
^  d.,  1982).  In.  addition,  the  fungus  Cunninehamella  elegans  is  reported  to  be 
capable  of  metabolizing  naphthalene  (Cerniglia  and  Gibson,  1979). 

Varanasi  et  jd.  (1985)  rank  the  amount  of  benzo(a)pyrene  metabolism  by 
aquatic  organisms  as  follows-fish  >  shrimp  >  amphipod  crustaceans  >  clams.  Half- 
lives  for  total  degradation  of  benzo(a)pyrene  by  fish  are  2  to  9  days  (Niimi,  1987). 
Mollusks  eliminate  the  following  percentages  of  accumulated  compounds  within  7 
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days--benzo(a)pyrene,  0  percent;  benzo(a)anthracene,  32  percent;  fluoranthene,  66 
percent;  and  anthracene,  79  percent. 

C.2.5A.3.2.2  Bioaccumulation.  Bioaccumulation  of  PAHs  is  a  rapid,  but  short-term, 
process  because  of  the  significant  biodegradation  processes  (see  Section  C.2.5A.3.2.1). 
Bioconcentration  factors  of  PAHs  generally  are  between  100  and  200.  In  general, 
bioconcentration  is  greater  for  higher  molecular  weight  compounds  than  for  lower 
molecular  weight  compounds.  Spacie  et  al.  (1983)  estimate  bioconcentration  factors 
of  900  for  anthracene  and  4,900  for  benzo(a)pyrene  in  bluegills. 

In  studying  the  bioaccumulation  potential  of  several  PAHs  in  Daphnia  pule2^ 
Southworth  (1977)  observes  that  the  concentration  factors  increase  dramatically  with 
increasing  molecular  weight,  ranging  firom  100  for  naphthalene  to  10,000  for 
benzo(a)anthracene.  Naphthalene,  anthracene,  and  benzo(a)anthracene  reach 
equilibrium  within  2,  6,  and  24  hours,  respectively.  Gile  (1982)  find  that  after 
3  weeks  of  exposure,  gray-tailed  voles  accumulate  phenanthrene  and 
benzo(f)fluoranthene  at  ratios  (vole:soil)  of  12  and  13,  respectively.  In  the  same 
experiment,  snail,  pill  bug,  and  earthworm  concentration  ratios  are  5.45, 2.87,  and  30.5, 
respectively. 

Benzo(a)pyrene  and  benzo(a)anthracene  sorb  rapidly  onto  bacterial  cells  with 
a  partition  coefficient  (cell/water)  of  approximately  104  (Smith  eX  ^.,  1978).  3,4- 
Benzopyrene  and  perylene  are  observed  to  accumulate  in  lagoon  biota,  particularly 
the  top  levels  of  the  food  chain  (Niaussat  and  Auger,  1970).  3,4-Benzopyrene  also 
accumulates  in  freshwater  worms  (Scaccini-Cicatelli,  1966). 

Studies  by  Roubal  et  il.  (1977)  indicate  that  PAHs  are  accumulated  in  the 
order  anthracene  >  naphthalene  >  benzene,  which  correlates  with  the  number  of 
benzoid  rings  and  the  octanol-water  partition  coefficients.  Lee^M.  (1972)  observe 
that  mussels  accumulate  10  percent  of  an  initial  dosage  of  naphthalene  in  4  hours. 
Anderson  (1974)  notes  that  after  4  hours  of  exposure  to  1  fig/L  of  naphthalene, 
sheepshead  minnows  have  tissue  levels  of  60  ppm. 
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To  a  limited  extent,  PAHs  taken  from  the  diet  contribute  to  accumulation  in 
tissues.  For  example,  15  percent  of  the  concentration  of  anthracene  in  flathead 
minnows  comes  from  consuming  water  fleas  (Southworth,  1979). 

PAHs  in  sediments  are  found  to  accumulate  in  benthic  organisms.  For 
example,  in  an  estuarine  environment,  amphipods,  clams,  and  fish  and  shrimp 
accumulate  PAHs  at  the  following  ratios  to  sediment  concentrations-O.b  to  1.2,  0.1, 
and  0.05,  respectively  (Varanasi  et  al.,  1985). 

Terrestrial  plants  are  reported  to  take  up  PAHs  through  their  roots  or  foliage 
(Edwards,  1983).  Ratios  of  vegetation  to  soil  PAH  concentrations  range  from  0.001 
to  0.18.  Atmospheric  PAHs,  which  generally  have  a  greater  tendency  to  sorb  into 
plants  than  PAHs  in  soil,  are  found  to  deposit  between  30  and  70  percent  of  their 
PAH  concentrations  onto  leaves. 


REFERENCES* 


Anderson,  J.W.,  1974.  The  Effects  of  OU  on  Estuarine  Animals:  Toxicity,  Uptake, 
Dupuration,  and  Respiration."  Pollution  and  Physiology  of  Marine  Organisms. 
Academic  Press,  Inc.,  New  York.  (As  cited  in  Callahan  et^.,  1979.) 

Butler,  J.D.,  and  P.  Crossley,  1981.  "Reactivity  of  Polycyclic  Aromatic  Hydrocarbons 
Adsorbed  on  Soot  Particles."  Atmos.  Environ..  Vol.  15,  pp.  91-94.  (As  cited  in 
USPHS,  1989.) 

Callahan,  M.A.,  et  d.,  1979.  Water-Related  Environmental  Fate  of  129  Priority 
Pollutants.  Vols.  I  and  H,  EPA  440/4-79-029a  and  -029b,  Office  of  Water 
Planning  and  Standards,  U.S.  Environmental  Protection  Agency,  Washington, 
D.C. 

Cemiglia,  C.E.,  and  D.T.  Gibson,  1979.  "Oxidation  of  Benzo[a]pyrene  by  the 
Filamentous  Fungus  Cunninehamella  elegans."  J.  Biol.  Chem..  Vol.  254,  pp. 
12174-12180.  (As  cited  in  USPHS,  1989.) 

Edwards,  N.T.,  1983.  "Polycyclic  Aromatic  Hydrocarbons  (PAHs)  in  the  Terrestrial 
Environment  -  A  Review,"  J.  Environ.  Oual..  Vol.  12,  pp.  427-441.  (As  dted 
in  USPHS,  1989.) 

Evans,  W.C.,  et  d.,  1965.  "Oxidative  Metabolism  of  Phenanthrene  and  Anthracene 
by  Soil  Pseudomonads,  The  Ring-Fission  Mechanisms,"  Biochem.  J..  Vol.  95, 
pp.  819-831.  (As  cited  in  Callahan  £t^.,  1979.) 

Fedoseeva,  G.E.,  ^.,  1968.  "Oxidation  of  Aromatic  Polycyclic  Hydrocarbons  by 

Microorganisms."  Dokl.  Akad.  Nauk  SSSR.  Vol.  183(1),  pp.  208-211.  (As  cited 
in  Callahan  ^al.,  1979.) 


•Some  information  for  this  fate  and  transport  profile  came  from  a  USPHS  draft 
toxicological  profile  that  states  on  every  page  "do  not  cite  or  quote."  Experience  has 
shown  that  the  final  version  contains  few  modifications;  therefore,  we  have  chosen 
to  use  the  draft  information. 


A-RA 

C-17 


Gardner,  W.S.,  ^  1979.  "Degradation  of  Selected  Polycyclic  Aromatic 

Hydrocarbons  in  Coastal  Sediments:  Importance  of  Microbes  and  Polychaete 
Worms,"  Water  Air  Soil  Pollut..  Vol.  11,  pp.  339-348.  (As  dted  in  USPHS, 
1989.) 

Gile,  J.D.,  ^  1982.  "Fate  and  Impact  of  Wood  Preservatives  in  a  Terrestrial 

Microcosm,"  J.  Agric.  Food  Chem..  Vol.  30,  pp.  295-301.  (As  cited  in  USPHS, 
1989.) 

Harrison,  R.M.,  _gt  ^.,  1976b.  "Chemical  Kinetics  of  Chlorination  of  Some 
Polynuclear  Aromatic  Hydrocarbons  Under  Conditions  of  Water  Treatment 
Processes."  Environ.  Sci.  Technol..  Vol.  10,  pp.  1156-1160.  (As  cited  in  USPHS, 
1989.) 

Hamson,  R.M.,  ^  al.,  1976a.  "Effect  of  Water  Chlorination  Upon  Levels  of  Some 
Polynuclear  Aromatic  Hydrocarbons  in  Water."  Environ.  Sci.  Te^hnnl  Vol.  10, 
pp.  1151-1156.  (As  cited  in  USPHS,  1989.) 

Hazardous  Substances  Data  Bank  (HSDB),  1988.  National  Library  of  Medicine, 
National  Toxicology  Program,  Bethesda,  Maryland,  December  5,  1988.  (As 
dted  in  USPHS,  1989.) 

Herbes,  S.E.,  and  L.R.  Schwall,  1978.  "Microbial  Transformation  of  Polycyclic 
Aromatic  Hydrocarbons  in  Pristine  and  Petroleum-Contaminated  Sediment," 
Appl.  Environ.  Microbiol..  Vol.  35(2),  pp.  306-316.  (As  dted  in  Callahan^  d., 
1979.) 

Hinga,  K.R.,  and  M.E.Q.  Pilson,  1987.  "Persistence  of  Benz(a)anthracene 
Degradation  Products  in  an  Enclosed  Marine  Ecosystem."  Env.  Sci.  Techrml 
Vol.  21,  pp.  648-653.  (As  cited  in  USPHS,  1989.) 

Holloway,  M.P.,  et  ^.,  1987.  "Photochemical  Instability  of  1-Nitropyrene,  3- 
Nitrofluoranthene,  1,8-Dinitropyrene  and  Their  Parent  Polycyclic  Aromatic 
Hydrocarbons,"  Mutat.  Res..  Vol.  187,  pp.  199-207.  (As  cited  in  USPHS,  1989.) 


A-RA 

C-18 


n’nitskii,  A,P.,  et  al.,  1968.  "Effect  of  Ozonization  on  Aromatic,  Particularly 
Carcinogenic,  Hydrocarbons."  Gigiena  i  Sanit.  Vol.  33(3)  pp.  8-11.  (As  cited 
in  Callahan  et  d.,  1979.) 

International  Agency  for  Research  on  Cancer  (lARC),  1983.  Monographs  on  the 
Evaluation  of  the  Carcinogenic  Risk  of  Chemicals  to  Man.  Vol.  32,  p.  303, 
Lyon,  France.  (As  cited  in  USPHS,  1989.) 

Kamens,  R.M.,  it  d.,  1986.  "Effects  of  Temperature  on  Wood  Soot:  PAH  Decay  in 
Atmospheres  with  Sunlight  and  Low  NOx."  Atmos.  Environ..  Vol.  20,  pp.  1579- 
1587.  (As  cited  in  USPHS,  1989.) 

Karickhoff,  S.W.,  d.,  1979.  "Sorption  of  Hydrophobic  Pollutants  on  Naturd 

Sediments,"  Water  Research.  Vol.  13,  pp.  241-248.  (As  cited  in  USPHS,  1989.) 

Kirso,  U.,it  d.,  1983.  "Oxidation  of  Benzo[a]pyrene  by  Plant  Enzymes,"  in  M.  Cooke 
and  A.J.  Dennis,  eds..  Polynuclear  Aromatic  Hydrocarbons:  Formation, 
Metabolism  and  Measurement,  pp.  679-687,  Battelle  Press,  Columbus,  Ohio. 
(As  cited  in  USPHS,  1989.) 

Lee,  R.F.,  and  C.  Ryan,  1976.  "Biodegradation  of  Petroleum  Hydrocarbons  by  Marine 
Microbes,"  in:  Proceedings  of  the  Third  International  Conference  on 
Biodegradation.  Applied  Science  Publishers,  London.  (As  cited  in  Cdlahan  ej 
1979.) 

Lee,  R.F.,  and  J.W.  Anderson,  1977.  "Fate  and  Effect  of  Naphthdenes:  Controlled 
Ecosystem  Pollution  Experiment."  Bull.  Mar.  Sci..  Vol.  27,  p.  127.  (As  cited  in 
Callahan^  d.,  1979.) 

Lee,  R.F.,  ^  d.,  1972.  "Uptake,  Metabolism,  and  Discharge  of  Polycyclic  Aromatic 
Hydrocarbons  by  Marine  Fish."  Marine  Biol..  Vol.  17(3),  pp.  201-208.  (As  cited 
in  Callahan  ^  jd.,  1979.) 


A-RA 

C-19 


Lorbacher,  H.,  ej  jl.,  1971.  "Storage  and  Metabolism  of  Benzo(a)pyrene  in 
Microorganisms,"  Zentralkb.  Bakterial.  Parasitenk.  Infektionsk.  Hve.  (abstr.  1 
orig.1  Reihe  B.  Vol.  155(2),  pp.  168-174.  (As  cited  in  Callahan  1979.) 

Lyman,  WJ.,£l^.,  eds.,  1982.  Handbook  of  Chemical  Property  Estimation  Methods: 
Environmental  Behavior  of  Organic  Compounds.  McGraw-Hill  Co.,  New  York. 

Mabey,  W.R.,^^.,  1982.  Aquatic  Fate  Process  Data  for  Organic  Priority  Pollutants. 
EPA-400/4-81/014,  Office  of  Water  Regulations  and  Standards,  U.S. 
Environmental  Protection  Agency,  Washington,  D.C.  (As  cited  in  USPHS, 
1989.) 

Mackay,  D.,  1980.  Solubility,  Partition  Coefficients,  Volatility  and  Evaporation  Rates. 
The  Handbook  of  Environmental  Chemistry.  Vol.  2/Part  A,  Hutzinger,  O.,  ed., 
pp.  31-45,  Springer- Verlag,  Berlin,  Germany. 

Mahoney,  LR.,  1965.  "Reactions  of  Peroxy  Radicals  with  Polynuclear  Aromatic 
Compounds,"  J.  Am.  Chem.  Soc..  Vol.  87(5),  pp.  1089-1096.  (As  dted  in 
Callahan  1979.) 

Montgomery,  J.H.,  and  LM.  Weldom,  1990.  Groundwater  Chemicals 
Reference.  Lewis  Publishers,  Chelsea,  Michigan. 

Nagata,  S.,  and  G.  Kondo,  1977.  "Photo-Oxidation  of  Crude  Oils,"  Proceedin^_ofthe 
1977  Oil  Spill  Conference  (Prevention.  Behavior.  Cleanup.  Controls’)  pp.  617- 
620.  (As  cited  in  USPHS,  1989.) 

National  Academy  of  Sciences  (NAS),  1972.  "Particulate  Polycyclic  Organic  Matter," 
Report  on  Biologic  Effects  of  Atmospheric  Pollutants,  p.  375,  Washington,  D.C. 
(As  cited  in  Callahan  ^  al.,  1979.) 

National  Research  Council  (NRC),  1983.  Polvcvclic  Aromatic  Hydrocarbons: 
Evaluation  of  Sources  and  Effects.  ES/l-ES/7,  NRC  Washington,  D.C., 
National  Academy  Press.  (As  cited  in  USPHS,  1989.) 


A-RA 

C-20 


Niaussat,  P.,  and  C  Auger,  1970.  "Distribution  of  Benzo(a)pyrene  and  Perylene  in 
Various  Organisms  of  the  Clipperton  Lagoon  Ecosystem,"  CR.  Acad.  S.V.,  Sen 
D,  Vol.  270(22),  pp.  2702-2705.  (As  cited  in  Callahan  etd.,  1979.) 

Niimi,  AJ.,  1987.  "Biological  Half-lives  of  Chemicals  in  Fishes,"  Rev.  Environ, 
rnntam  Tnxicol..  Vol.  99,  pp.  1-46,  Springer-Verlag,  New  York.  (As  cited  in 

USPHS,  1989.) 

Ogawa,  1982.  "Degradation  of  Aromatic  Compounds  in  Groundwater,  and 

Methods  of  Sample  Preparation."  Talanta,  Vol.  28,  pp.  725-730.  (As  cited  in 
USPHS,  1989.) 

Pearlman,  R.S.,  Yalkowsky,  S.H.,  Baneijee,  S.,  1984.  "Water  Solubilities  of 
Polynuclear  Aromatic  and  Heteroaromatic  Compounds,  j.  Phy$.  Chern.  Ref, 
Data.  Vol.  13(2),  pp.  555-562. 

Perry,  R.,  and  R.  Harrison,  1977.  "A  fundamental  Study  of  Polynuclear  Aromatic 
Hydrocarbons  from  Water  During  Chlorination,  Prog.  Water  Technol,,  Vol.  9, 
pp.  103-112.  (As  cited  in  Callahan^  d.,  1979.) 

Radding,  S.B.,^^.,  1976.  The  Environmental  Fate  of  Selected  Polynuclear  Aromatjc 
Hydrocarbons.  EPA  560/5-75-009,  Office  of  Toxic  Substances,  U.S. 
Environmental  Protection  Agency,  Washington,  D.C.  (As  cited  in  Callahan^ 
M.,  1979.) 

Roubal,  W.E.,  ^  M.,  1977.  "Accumulation  and  Metabolism  of  Carbon- 14  Labeled 
Benzene,  Naphthalene  and  Anthracene  by  Young  Coho  Salmon  (Oncorhynchus 
kisutchl."  Arch.  Environ.  Contam.  Toxicol,.  Vol.  5,  pp.  513-529.  (As  cited  in 
Callahan  £t  ^.,  1979.) 

Scaccini-Cicatelli,  M.,  1966.  "Accumulation  of  3,4-Ben2opyrene  in  Tubifex,"  Boll.  Soc 
Hal.  Biol.  Soer..  Vol.  42(15),  pp.  957-959.  (As  cited  in  Callahan  ^  ad.,  1979.) 


Shabad,  LM.,  1968.  "The  distribution  and  the  Fate  of  the  Carcinogenic  Hydrocarbon 
Benzo[a]pyrene  (3,4-benzopyrene)  in  the  Soil,"  Z.  Kribsforsch..  Vol.  70(3), 
pp.  204-210.  (As  dted  in  Callahan  jtd.,  1979.) 

Suns,  R.C.,  and  M.R.  Overcash,  1983.  "Fate  of  Folj^uclear  Aromatic  Compounds 
(PNAs)  in  Soil-Plant  Systems,"  Res.  Rev..  Vol.  88,  pp.  1-68.  (As  dted  in 
USPHS,  1989.) 

Smith,  J.H.,  ^  il.,  1978.  Environmental  Pathways  of  Selected  ChemipaU  in 
F^shwater  Systems:  Part  II;  Laboratory  Studies,  p.  432,  EPA  600/7-78-074. 
U.S.  Environmental  Protection  Agency,  Athens,  Georgia.  (As  dted  in  Callahan 
£t^.,  1979.) 

Southworth,  G.R.,  1979.  "The  Role  of  Volatilization  in  Removing  Polycyclic  Aromatic 
Hydrocarbons  from  Aquatic  Environments."  Bull.  Environ.  Cnntam  Toxicol.. 
Vol.  21,  pp.  507-514.  (As  cited  in  CaUahan^  d.,  1979.) 

Southworth,  G.R.,  1977.  Transport  and  Transformation  of  Anthracene  in  Natural 
Waters:  Process  Rate  Studies.  U.S.  Department  of  Energy  (Oak  Ridge  Nat. 
Lab.),  Oak  Ridge,  Tennessee.  (As  dted  in  Callahan  «  al.,  1979.) 

Spade,  A,  et  d.,  1983.  "Uptake,  Depuration  and  Biotransformation  of  Anthracene 
and  Benzo[a]pyrene,"  Ecotoxicol.  Environ.  Safety.  Vol.  7,  p.  330.  (As  dted  in 
USPHS,  1989.) 

Stevens,  B.,  and  B.E.  Algar,  1968.  "Photoperoxidation  of  Unsaturated  Organic 
Molecules.  II.  Autoperoxidation  of  Aromatic  Hydrocarbons."  J.  Phvs.  Chem.. 
Vol.  72(10),  pp.  3468-3474.  (As  cited  in  Callahan  ^id.,  1979.) 

Sullivan,  TJ.,  and  M.C.  Mix,  1985.  "Persistence  and  Fate  of  Polynuclear  Aromatic 
Hydrocarbons  Deposited  on  Slash  Bum  Sites  in  the  Cascade  Mountains  and 
Coast  Range  of  Oregon  (USA),"  Arch.  Environ.  Contam.  ToYiVnl  Vol.  14, 
pp.  187-192.  (As  cited  in  USPHS,  1989.) 


Trakhtman,  N.N.,  and  M.D.  Manila,  1966.  "Effect  of  Chlorine  on  3,4-Benzopyrene  in 
Water  Chlorination,"  Gigiena  i  Sanit..  Vol.  31(3),  pp.  21-24.  (As  cited  in 
Callahan  1979.) 

U.S.  Environmental  Protection  Agency  (USEPA),  1982.  Aquatic  Fate  Process  Data 
for  Organic  Priority  Pollutants.  EPA-440/4-8 1-014,  Office  of  Water  Regulations 
and  Standards.  (As  cited  in  USPHS,  1989.) 

U.S.  Public  Health  Service,  (USPHS)  1989.  Draft  Toxicological  Profile  for  Polycyclic 
Aromatic  Hydrocarbons.  Agency  for  Toxic  Substances  and  Disease  Registry, 
October  1989. 

Varanasi,  U.,  1985.  "Bioavailability  and  Biotransformation  of  Aromatic 

Hydrocarbons  in  Benthic  Organisms  Exposed  to  Sediment  from  an  Urban 
Estuary,"  Environ.  Sci.  TechnoL.  Vol.  19,  pp.  836-841.  (As  cited  in  USPHS, 
1989.) 

Vennberg,  F.J.,  1977.  Physiological  Response  of  Marine  Biota  to  Pollutants,  pp.  323- 
340,  Academic  Press,  New  York.  (As  cited  in  Callahan  et^.,  1979.) 

Warshawsky,  D.T.,£l  al.,  1983.  'Toxicity  and  Metabolism  of  Benzo[a]pyrene  in  the 
Green  Alga  Selenastrum  capricontum."  in  M.  Cooke  and  AJ.  Dennis,  eds.. 
Polynuclear  aromatic  hydrocarbons:  Formation.  Metabolism  and  Measurement. 
pp.  1235-1245,  Battelle  Press,  Columbus,  Ohio.  (As  cited  in  USPHS,  1989.) 

Weast,  R.C.,  1985.  CRC  Handbook  of  Chemistry  and  Physics.  C-430,  CRC  Press,  Inc., 
Boca  Raton,  Florida.  (As  cited  in  USPHS,  1989.) 

Zepp,  R.G.,  and  D.M.  Cline,  1977.  "Rates  of  Direct  Photolysis  in  Aquatic 
Environments,"  Environ.  Sci.  TechnoL.  Vol.  11(9),  pp.  359-366.  (As  cited  in 
Callahan  1979.) 


A-RA 

C-23 


C.2.20A  Indenof  1.2.3-cd1pvrene 
C.2,20A.l  Background 


Indeno[l,2,3-cd]pyrene  is  a  PAH  with  five  benzoid  rings.  It  is  present  in  the 
environment  from  coal  gasification  processes,  exhaust  emissions,  and  other  industrial 
processes,  and  has  been  detected  in  drinking  water  and  ambient  river  water. 
Synonyms  include  2,3-0-phenylenepyrene  and  IP,  and  its  structural  formula  is: 


Because  of  a  lack  of  available  data  specific  to  indeno[l,2,3-cd]pyrene,  the  fate  and 
transport  processes  are  largely  inferred  from  general  studies  of  similar  PAHs. 

C.2.20A.2  Important  Chemical  and  Physical  Properties 

Table  C.2.20A-1  summarizes  important  physical  and  chemical  properties  of 
indeno[l,2,3-<y]pyrene,  including  the  chemical  formula,  the  CAS  registry  number,  and 
the  USAEC  abbreviation.  Refer  to  Section  C.1.2  of  the  Baseline  RA  for  the 
estimation  techniques  used  by  Dames  &  Moore  to  calculate  the  log  bioconcentration 
factor  and  the  diffusion  coefficient  in  water. 

C.2.20A3  Important  Environmental  Fate  and  Transr^ort  Properties 

C.2.20A.3.1  Chemical  Degradation /Transformation 

C.2.20A.3.1.1  Photolysis.  PAHs  are  capable  of  photolyzing  rapidly.  Radding 
(1976)  report  that  most  PAHs  absorb  solar  radiation  strongly  at  wavelengths  above  the 
solar  cutoff  of  300  nm,  which  is  indicative  of  rapid  photooxidation.  Zepp  and  Cline 
(1977)  observe  that  photolysis  is  rapid  for  benzo(a)pyrene  and  benzo(a)anthracene, 
which  have  half-lives  of  1.2  hours  and  1  to  2  hours,  respectively  (Smith  et  d.,  1978). 
When  exposed  to  natural  sunlight,  anthracene  dissolves  in  distilled  water  and 
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PHYSICAL  AND  CHEMICAL  PROPERTIES  OF  INDENO|l,2,3-cd|PYRENE 


6 

O 


> 

s 

..  H 
g  < 

^  CO 

U  D 


•;  S 


00*3 
«  8 

*  S 

CO  g 
<  JS 

UU 


oa 

•  tn 

»—  G 

•  O 

o  C 


o 

00 

a\ 


a 

Q> 

s 

a 

•2 

*53 

> 


G 

JC 

2 

00  S 

.00  g 
- 


rt  «  «  «  ® 

I  £|  «  8 

O  IS 

B  C  >  .  -  O 

II  II  It  II  II  II 


d) 


«  « 
* 


rt  ^  o  *0  ® 


A-RA 

C-25 


Montgomery  and  Welkom,  1990 
Karickhoff  et  al.,  1979 


degrades,  with  a  photolytic  half-life  of  about  35  minutes  (Southworth,  1977). 
Atmospheric  hcilf-lives  are  generally  less  than  30  days  (USPHS,  1989). 

PAHs  absorbed  to  soot  are  reportedly  more  resistant  to  photochemical 
reactions  than  pure  compounds  (NRC,  1983).  In  stucfying  the  photolysis  rates  of 
PAHs  sorbed  to  soot  particles  and  exposed  to  sunlight,  Butler  and  Crossley  (1981) 
report  the  following  half-lives~benzo(a)pyrene,  7  days;  benzo(g,h,i)peiylene,  8  days; 
benz(a)anthracene,  11  days;  benzo(f)fluoranthene,  14  days;  chrysene,  26  days; 
fluoranthene,  27  days;  and  phenanthrene,  30  days. 

In  contrast,  Nagata  and  Kondo  (1977)  report  that  benzo(a)pyrene,  chrysene, 
fluorene,  and  benzo(f)fluoranthene  are  resistant  to  photodegradation.  In  addition,  Lee 
and  Anderson  (1977)  report  that  naphthalene  does  not  undergo  photolysis  in  a 
controlled  ecosystem. 

In  photolysis  of  PAHs,  the  major  oxidant  is  singlet  ojq^gen.  The  reaction 
products  include  peroxides,  quinones,  phenols,  nitrated  PAHs,  and  dihydrodiols  (NAS, 
1972;  Stevens  and  Algar,  1968;  Kamens^  d-,  1986;  Holloway  etd,,  1987).  Reactions 
with  ozone  or  perojqracetylnitrate  yield  dienes,  nitrogen  oxide  reactions  yield  nitro  and 
dinitro  PAHs,  and  sulfur  dioxide  reactions  yield  sulfuric  acids. 

C.2.20A3.1.2  Oxidation.  Callahan^  d.  (1979)  report  that  the  major  oxidizing  agents 
of  PAHs  in  solution  are  singlet  oxygen  (discussed  above),  alkylperoxy  (RO2),  and 
hydroperoxy  (HO2).  The  rates  of  free  radical  oxidation  by  RO2  vary  among  PAHs 
(Mahoney,  1965).  Half-lives  of  1,600,  9,000,  and  1,600  days  are  reported  for 
anthracene,  benzo(a)pyrene,  and  perylene,  respectively  (Radding  ^  d.,  1976). 

Chlorine  and  ozone,  when  used  in  disinfecting  water,  are  also  significant 
oxidizing  species.  ‘  Perry  and  Harrison  (1977)  study  the  effects  of  chlorination  on 
various  PAHs  in  water.  Only  25  percent  of  fluorene  is  degraded  after  25  minutes, 
whereas  50  percent  of  benzo(f)fluoranthene  is  degraded  after  20  minutes.  Decreased 
pH  and  increased  temperature  accelerate  the  rates  of  degradation.  Based  on 
observation  of  Trakhtman  and  Manita  (1966)  and  Il’nitskii^^.  (1968),  Radding^ 
al.  (1976)  estimate  a  half-life  of  10  minutes  for  benzo(a)pyrene  when  exposed  to  a 
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0.5-mg/L  solution  of  chlorine  in  water,  and  1  minute  for  benzo(f)fluoranthene, 
benzo(a)pyrene,  and  benzo(a)anthracene  when  exposed  to  ozone  in  water.  Harrison 
£t  (1976a;  1976b)  also  study  the  efficiencies  of  chlorination  and  ozonation  on 
PAHs.  Benzo(a)anthracene,  benzo(a)pyrene,  perylene,  and,  especially, 
benzo(f)fluoranthene  are  highly  degraded.  Indeno(l,2,3-cd)  benzo(Ofluoranthene  and 
benzo(g,h,i)pyrene  are  intermediate  in  relative  degradation.  Benzo(k)fluoranthene 
and  fluoranthene  degrade  quite  slowly. 

C.2.20A3.1.3  Hydrolysis.  Hydrolysis  is  not  considered  to  be  a  significant  fate 
mechanism  for  PAHs  (Radding  et  ^.,  1976). 

C.2.20A.3.1.4  Volatilization.  The  molecular  weight  and  number  of  rings  of  a 
compound  play  a  significant  role  in  determining  its  volatilization  rate.  PAHs  with  high 
molecular  weights,  such  as  benzo(b)fluoranthene,  have  comparatively  low  Henry’s  Law 
constants  (10*^  to  10'^)  and,  hence,  a  very  low  tendency  to  volatilize  (Lyman  et  d., 
1982).  Although  no  studies  were  found  regarding  medium  molecular  weight  PAHs, 
volatilization  rates  for  these  compounds  can  be  inferred  from  studies  of  high  and  low 
molecular  weight  PAHs.  Southworth  (1979)  estimates  a  volatilization  of  half-life  for 
anthracene  (a  low  molecular  weight  compound)  of  18  hours  in  a  moderate  current  and 
wind.  In  contrast.  Smith  it  al.  (1978)  calculate  volatilization  half-lives  of  22  and  89 
hours  for  benzo(a)pyrene  and  benzo(a)anthracene,  respectively,  in  a  rapidly  stirred 
aqueous  solution. 

In  a  model  stream  study,  Southworth  (1979)  notes  an  inverse  relationship 
between  the  number  of  aromatic  rings  (four  or  more)  and  both  the  volatilization  rates 
of  PAHs  and  the  effect  of  mixing  on  volatilization  rates.  For  example,  following  a 
tenfold  increase  in  stream  flow  velocity,  the  volatilization  half-life  for  naphthalene 
(two  rings)  increases  7.5  times,  compared  to  1.4  times  for  benzo(a)pyrene  (four  rings). 
Southworth  concludes  that  volatilization  is  insignificant  for  PAHs  with  four  or  more 
rings. 

C.2.20A.3.1.5  Sorption.  Sorption  is  one  of  the  major  fate  processes  of  PAHs.  This 
is  supported  by  the  relatively  large  log  octanol-water  partition  coefficients,  low 
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solubilities,  and  moderate  organic-carbon  partition  coefficients  (K^g)  of  PAHs.  For 
example,  Smith  et  al.  (1978)  report  that  benzo(a)pyrene  and  benzo(a)anthracene  show 
rapid  partitioning  onto  suspended  matter.  In  an  enclosed  marine  ecosystem  study,  less 
than  1  percent  of  the  original  concentration  of  benzo(a)anthracene  remains  in  the 
water  column  after  30  days;  losses  are  attributed  to  adsorption  to  settling  particles 
and,  to  a  lesser  extent,  to  photodegradation  (Hinga  and  Pilson,  1987).  Based  on  a 
model  river  system,  Smith  etal.  (1978)  estimate  83  percent  and  71  percent  absorption 
rates  of  benzo(a)pyrene  and  benzo(a)anthracene,  respectively.  In  similar  e;q)eriments, 
Southworth  (1977)  observe  partition  coefficients  (solids/water)  for  anthracene  of 
approximately  25,000  and  1,600  in  suspended  organic  particulates  and  in  inorganic 
sediments,  respectively.  Sullivan  and  Mix  (1985)  report  a  direct  correlation  between 
molecular  weight  and  values.  They  also  noted  that  PAHs  move  into  soil  by 
partitioning  and  leaching  to  organic  substances.  Benzo(f)fluoranthene,  evidencing  the 
impact  of  orgamc  content  absorption  of  PAHs,  has  the  following  partition 
coefficients~sand,  9.4  to  68;  silt,  1,500  to  3,600;  and  clay,  1,400  to  3,800  (Karickhoff 
^  Sl.,  1979).  About  twice  as  much  fluoranthene,  benzo(a)anthracene,  and 
benzo(a)pyrene  are  retained  by  marsh  sediment  as  by  sand  (Gardner  £td.,  1979). 

C.2.20A3.2  Biological  Deeradation/Untake /Accumulation 

C.2.20A.3.2.1  Biotransformation  and  Biodegradation.  The  importance  of 
biodegradation  as  a  transport  mechanism  for  PAHs  in  soil  increases  for  PAHs  with 
less  than  four  aromatic  rings.  The  microbial  degradation  pathways  are  not  completely 
understood. 

Soil  Pseudomonads  is  reportedly  capable  of  metabolizing  phenanthrene  to  1,2- 
dihydronaphthalene  (Evans  £t  ^.,  1965).  Soil  microbes  have  been  observed  to 
degrade  3,4-benzopyrene,  anthracene,  and  phenanthrene  (Fedoseeva  et  ^.,  1968; 
Lorbacher  1971;  Shabad,  1968).  The  rate  of  degradation  is  greatest  when  the 
microbial  population  has  an  opportunity  to  adapt  to  the  PAHs. 

Herbes  and  Schwall  (1978)  report  the  following  half-lives  in  petroleum-polluted 
sites-5  hours  for  naphthalene,  280  hours  for  anthracene,  7,000  hours  for 
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benzo(a)anthracene,  and  21,000  hours  for  benzo(a)pyrene.  Degradation  rates  are  10 
to  400  times  slower  in  pristine  sediment.  Bacteria  degrade  PAHs  to^-dihydrodiols, 
whereas  hmgi  and  mammalians  produce  frans-dihydrodiols  (Sims  and  Overcash,  1983). 
The  initial  reaction  products  are  further  degraded  to  acetic  fumaric,  pyruvic,  and 
succinic  adds,  and  acetylaldehyde. 

Herbes  and  Schwall  (1978)  also  observe  a  direct  relationship  between  the 
number  of  rings  and  the  rate  of  metabolism.  This  is  supported  by  studies  by  Gardner 
Si  (1979),  which  find  that  anthracene  and  fluoranthene  (two  rings)  degrade  at  a 
slightly  faster  rate  than  benzo(a)anthracene  or  benzo(a)pyrene  (four  rings).  Each  of 
the  four  compounds  degrades  between  0.84  and  3  percent  of  the  mass  per  week. 

The  degree  of  contamination  can  also  influence  the  rate  of  degradation.  For 
example,  the  rate  for  benzo(a)pyrene  is  reduced  by  71  percent  in  soil  moderately 
contaminated  with  oil  and  52  percent  in  soil  highly  contaminated  with  oil. 

In  aquatic  systems,  biodegradation  is  also  a  primary  fate  mechanism,  though 
transformation  often  occurs  at  a  much  slower  rate.  Southworth  (1977)  reports  a  half- 
life  for  anthracene  of  11.3  hours  in  a  water  solution.  Naphthalene  (two  rings) 
biodegrades  at  the  rate  of  4  /xg/L'^/day  ^  in  Skidaway  River  water  (Lee  and  Ryan, 

1976)  and  0.04  to  3.3  ng/V^  day’^  at  a  depth  of  5  to  10  meters  (Lee  and  Anderson, 

1977) .  Naphthalene  has  an  observed  half-life  of  1  day  (Vennberg,  1977;  Lee  and 
Anderson,  1977). 

Algae  are  found  to  degrade  benzo(a)pyrene  to  oxides,  peroxides,  and 
dihydrodiols  (Kirso^t^.,  1983;  Warshawsky  et  al.,  1983).  Benzo(f)fluoranthene  and 
acenaphthylene  in  groundwater  samples  are  completely  biodegraded  in  3  days  (Ogawa 
et  d.,  1982).  In  addition,  the  fungus  Cunninehamella  elegans  is  reported  to  be 
capable  of  metabolizing  naphthalene  (Cemiglia  and  Gibson,  1979). 

Varanasi  et  (1985)  rank  the  amount  of  benzo(a)pyrene  metabolism  by 
aquatic  organisms  as  follows-fish  >  shrimp  >  amphipod  crustaceans  >  clams.  Half- 
lives  for  total  degradation  of  benzo(a)pyrene  by  fish  are  2  to  9  days  (Niimi,  1987). 
Mollusks  eliminate  the  following  percentages  of  accumulated  compounds  within  7 

A-RA 

C-29 


days~benzo(a)pyrene,  0  percent;  benzo(a)anthracene,  32  percent;  fluoranthene,  66 
percent;  and  anthracene,  79  percent. 

C220A.3.2.2  Bioaccumulation.  Bioaccumulation  of  PAHs  is  a  rapid,  but  short-term, 
process  because  of  the  significant  biodegradation  processes  (see  Section  C2.20A.3.2.1). 
Bioconcentration  factors  of  PAHs  generally  are  between  100  and  200.  In  general, 
bioconcentration  is  greater  for  higher  molecular  weight  compounds  than  for  lower 
molecular  weight  compounds.  Spade  £t^.  (1983)  estimate  bioconcentration  factors 
of  900  for  anthracene  and  4,900  for  benzo(a)pyrene  in  bluegills. 

In  studying  the  bioaccumulation  potential  of  several  PAHs  in  Daphnia  pulpy 
Southworth  (1977)  observes  that  the  concentration  factors  increase  dramatically  with 
increasing  molecular  weight,  ranging  from  100  for  naphthalene  to  10,000  for 
benzo(a)anthracene.  Naphthalene,  anthracene,  and  benzo(a)anthracene  reach 
equilibrium  within  2,  6,  and  24  hours,  respectively.  Gile  £l  (1982)  find  that  after 
3  weeks  of  exposure,  gray-tailed  voles  accumulate  phenanthrene  and 
ben2o(f)fluoranthene  at  ratios  (vole:soil)  of  12  and  13,  respectively.  In  the  same 
experiment,  snail,  pill  bug,  and  earthworm  concentration  ratios  were  5.45,  2.87,  and 
30.5,  respectively. 

Ben2o(a)pyrene  and  benzo(a)anthracene  sorb  rapidly  onto  bacterial  cells  with 
a  partition  coefficient  (cell/water)  of  approximately  104  (Smith  et  d.,  1978).  3,4- 
Benzopyrene  and  peiylene  are  observed  to  accumulate  in  lagoon  biota,  particularly 
the  top  levels  of  the  food  chain  (Niaussat  and  Auger,  1970).  3,4-Benzopyrene  also 
accumulates  in  freshwater  worms  (Scacdni-Cicatelli,  1966). 

Studies  by  Roubal  ^  (1977)  indicate  that  PAHs  are  accumulated  in  the 

order  anthracene  >  naphthalene  >  benzene,  which  correlates  with  the  number  of 
benzoid  rings  and  the  octanol-water  partition  coefficients.  Lee  (1972)  observe 
that  mussels  accumulate  10  percent  of  an  initial  dosage  of  naphthalene  in  4  hours. 
Anderson  (1974)  notes  that  after  4  hours  of  exposure  to  1  /tg/L  of  naphthalene, 
sheepshead  minnows  have  tissue  levels  of  60  ppm. 
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To  a  limited  extent,  PAHs  taken  from  the  diet  contribute  to  accumulation  in 
tissues.  For  example,  15  percent  of  the  concentration  of  anthracene  in  flathead 
minnows  comes  from  their  consumption  of  water  fleas  (Southworth,  1979). 

PAHs  in  sediment  are  found  to  accumulate  in  benthic  organisms.  For  example, 
in  an  estuarine  environment,  amphipods,  clams,  and  fish  and  shrimp  accumulate  PAHs 
at  the  following  ratios  to  sediment  concentrations--0.6  to  1.2, 0.1,  and  0.05,  respectively 
(Varanasi  ^  al.,  1985). 

Terrestrial  plants  are  reported  to  take  up  PAHs  through  their  roots  or  foliage 
(Edwards,  1983).  Ratios  of  vegetation  to  soil  PAH  concentrations  range  from  0.001 
to  0.18.  Atmospheric  PAHs,  which  generally  have  a  greater  tendency  to  sorb  into 
plants  than  PAHs  in  soil,  are  found  to  deposit  between  30  and  70  percent  of  their 
PAH  concentrations  onto  leaves. 


REFERENCES* 

Anderson,  J.W.,  1974.  "The  Effects  of  Oil  on  Estuarine  Animals*  Toxicity,  Uptake, 
Dupuration,  and  Respiratioa"  Pollution  and  Phvsinlngy  of  Marine  Organisms. 
Academic  Press,  Inc.,  New  York.  (As  dted  in  Callahan  jt^.,  1979.) 

Butler,  J.D.,  and  P .  Crossley,  1981.  "Reactivity  of  Polycyclic  Aromatic  Hydrocarbons 
Adsorbed  on  Soot  Particles."  Atmos.  Environ..  Vol.  15,  pp.  91-94.  (As  cited  in 
USPHS,  1989.) 

Callahan,  M.A,,  ^  a].,  1979.  Water-Related  Environmental  Fate  of  129  Priority 
Pollutants.  Vols.  I  and  H,  EPA  440/4-79-029a  and  -029b,  Office  of  Water 
Planning  and  Standards,  U.S.  Environmental  Protection  Agency,  Washington, 
D.C. 

Cemiglia,  C.E.,  and  D.T.  Gibson,  1979.  "Oxidation  of  Benzo[a]pyrene  by  the 
Filamentous  Fungus  Cunninghamella  elegans,"  J,  Biol.  Chem..  Vol.  254,  pp. 
12174-12180.  (As  dted  in  USPHS,  1989.) 

Edwards,  N.T.,  1983.  "Polycyclic  Aromatic  Hydrocarbons  (PAHs)  in  the  Terrestrial 
Environment  -  A  Review."  J.  Environ.  Oual..  Vol.  12,  pp.  427-441.  (As  dted 
in  USPHS,  1989.) 

Evans,  W.C,  ^.,  1965.  "Oxidative  Metabolism  of  Phenanthrene  and  Anthracene 
by  Soil  Pseudomonads,  The  Ring-Fission  Mechanisms."  Biochem.  J..  Vol.  95, 
pp.  819-831.  (As  dted  in  Callahan  et  ^.,  1979.) 

Fedoseeva,  G.E.,  ^  ^.,  1968.  "Oxidation  of  Aromatic  Polycyclic  Hydrocarbons  by 
Microorganisms."  Dokl.  Akad.  Nauk  SSSR.  Vol.  183(1),  pp.  208-211.  (As  dted 
in  Callahan  1979.) 


•Some  information  for  this  fate  and  transport  profile  came  from  a  USPHS  draft 
toxicological  profile  that  states  on  every  page  "do  not  dte  or  quote."  Experience  has 
shown  that  the  final  version  contains  few  modifications;  therefore,  we  have  chosen 
to  use  the  draft  information. 


A-RA 

C-32 


Gardner,  W.S.,  et  al.,  1979.  "Degradation  of  Selected  Polycyclic  Aromatic 
Hydrocarbons  in  Coastal  Sediments:  Importance  of  Microbes  and  Polychaete 
Worms,"  Water  Air  Soil  Pollut..  Vol.  11,  pp.  339-348.  (As  cited  in  USPHS, 
1989.) 

Gile,  J.D.,  et  M-,  1982.  "Fate  and  Impact  of  Wood  Preservatives  in  a  Terrestrial 
Mirrngnsm."  J.  Agric.  Food  Chem..  Vol.  30,  pp.  295-301.  (As  cited  in  USPHS, 
1989.) 

Harrison,  R.M.,  et  al.,  1976b.  "Chemical  Kinetics  of  Chlorination  of  Some 
Polynuclear  Aromatic  Hydrocarbons  Under  Conditions  of  Water  Treatment 
Prnresses-"  Environ.  Sci.  Technol..  Vol.  10,  pp.  1156-1160.  (As  cited  in  USPHS, 

1989.) 

Harrison,  R.M.,  et  M.,  1976a.  "Effect  of  Water  Chlorination  Upon  Levels  of  Some 
Polynuclear  Aromatic  Hydrocarbons  in  Water."  Environ.  Sci.  Technol..  Vol.  10, 
pp.  1151-1156.  (As  cited  in  USPHS,  1989.) 

Hazardous  Substances  Data  Bank  (HSDB),  1988.  National  Ubrary  of  Medicine, 
National  Toxicology  Program,  Bethesda,  Maryland,  December  5,  1988.  (As 
cited  in  USPHS,  1989.) 

Herbes,  S.E.,  and  L.R.  Schwall,  1978.  "Microbial  Transformation  of  PolycycUc 
Aromatic  Hydrocarbons  in  Pristine  and  Petroleum-Contaminated  Sediment," 
Appl.  Environ.  Microbiol..  Vol.  35(2),  pp.  306-316.  (As  cited  in  CaUahan^M-, 
1979.) 

Hinga,  K.R.,  and  M.E.Q.  Pilson,  1987.  "Persistence  of  Benz(a)anthracene 
Degradation  Products  in  an  Enclosed  Marine  Ecosystem,"  Env.  Sci.  Technol. 
Vol.  21,  pp.  648-653.  (As  cited  in  USPHS,  1989.) 

Holloway,  M.P.,  §t  d.,  1987.  "Photochemical  Instability  of  1-Nitropyrene,  3- 
Nitrofluoranthene,  1,8-Dinitropyrene  and  Their  Parent  Polycyclic  Aromatic 
Hydrocarbons,"  MutM^Res-.  Vol.  187,  pp.  199-207.  (As  cited  in  USPHS,  1989.) 


A-RA 

C-33 


II  nitskii,  A.P.,  _gt  1968.  "Effect  of  OzonizEtion  on  Aromatic,  Particularly 
Carcinogenic,  Hydrocarbons."  Gieiena  i  Sanit..  Vol.  33(3)  pp.  8-11.  (As  cited 
in  Callahan  et^.,  1979.) 

International  Agency  for  Research  on  Cancer  (lARC),  1983.  Monogranhs  on  thp. 
Evaluation  of  the  Carcinogenic  Risk  of  Chemicals  to  Man.  Vol.  32,  p.  303, 
Lyon,  France.  (As  cited  in  USPHS,  1989.) 

Kamens,  R.M.,  £t  d.,  1986.  "Effects  of  Temperature  on  Wood  Soot:  PAH  Decay  in 
Atmospheres  with  Sunlight  and  Low  NOx."  Atmos.  Environ  Vol.  20,  pp.  1579- 
1587.  (As  cited  in  USPHS,  1989.) 

Karickhoff,  S.W.,  et  ^.,  1979.  "Sorption  of  Hydrophobic  Pollutants  on  Natural 
Sediments."  Water  Research.  Vol.  13,  pp.  241-248.  (As  cited  in  USPHS,  1989.) 

Kirso,  U.,  et  jl.,  1983.  "Oxidation  of  Benzo[a]pyrene  by  Plant  Enzymes,"  in  M.  Cooke 
and  AJ.  Denms,  eds..  Polynuclear  Aromatic  Hydrocarbons:  Formation. 
Metabolism  and  Measurement,  pp.  679-687,  Battelle  Press,  Columbus,  Ohio. 
(As  cited  in  USPHS,  1989.) 

Lee,  R.F.,  and  C.  Ryan,  1976.  "Biodegradation  of  Petroleum  Hydrocarbons  by  Marine 
Microbes,  in:  Proceedings  of  the  Third  International  Conference  on 
Biodegradation,  Applied  Science  Publishers,  London.  (As  cited  in  Callahan^ 
^.,  1979.) 

Lee,  R.F.,  and  J.W.  Anderson,  1977.  "Fate  and  Effect  of  Naphthalenes:  Controlled 
Ecosystem  Pollution  Experiment,"  Bull.  Mar.  Sci..  Vol.  27,  p.  127.  (As  dted  in 
Callahan  1979.) 

£t  ^.,  1972.  Uptake,  Metabolism,  and  Discharge  of  Poly^clic  Aromatic 
Hydrocarbons  by  Marine  Fish."  Marine  Biol..  Vol.  17(3),  pp.  201-208.  (As  cited 
in  Callahan  etal.,  1979.) 


A-RA 

C-34 


Lorbacher,  H.,  et  al,,  1971.  "Storage  and  Metabolism  of  Benzo(a)pyrene  in 
Microorganisms,"  Zentralkb.  Bakterial.  Parasitenk.  Infektionsk.  Hvg.  (abstr.  1 
nrig.l  Reihe  B.  Vol.  155(2),  pp.  168-174.  (As  cited  in  Callahan  etd.,  1979.) 

Lyman,  WJ.,^  aJ.,  eds.,  1982.  Handbook  of  Chemical  Property  Estimation  Methods: 
Environmental  Behavior  of  Organic  Compounds.  McGraw-Hill  Co.,  New  York. 

Mabey,  W.R.,^^.,  1982.  Aquatic  Fate  Process  Data  for  Organic  Priority  Pollutants. 
EPA-400/4-8 1/014,  Office  of  Water  Regulations  and  Standards,  U.S. 
Environmental  Protection  Agency,  Washington,  D.C.  (As  cited  in  USPHS, 
1989.) 

Mackay,  D.,  1980.  Solubility,  Partition  Coefficients,  Volatility  and  Evaporation  Rates. 
The  Handbook  of  Environmental  Chemistry.  Vol.  2/Part  A,  Hutzinger,  O.,  ed., 
pp.  31-45,  Springer- Verlag,  Berlin,  Germany. 

Mahoney,  L.R.,  1965.  "Reactions  of  Peroxy  Radicals  with  Polynuclear  Aromatic 
Compounds,"  J.  Am.  Chem.  Soc..  Vol.  87(5),  pp.  1089-1096.  (As  cited  in 
Callahan^  d.,  1979.) 

Montgomery,  J.H.,  and  L.M.  Weldom,  1990.  Groundwater  Chemicals  Desk 
Reference.  Lewis  Publishers,  Chelsea,  Michigan. 

Nagata,  S.,  and  G.  Kondo,  1977.  "Photo-Oxidation  of  Crude  Oils."  Proceedings  of  the 
1977  Oil  Spill  Conference  (Prevention.  Behavior.  Cleanup.  Controls)  pp.  617- 
620.  (As  dted  in  USPHS,  1989.) 

National  Academy  of  Sciences  (NAS),  1972.  "Particulate  Polycyclic  Organic  Matter," 
Report  on  Biologic  Effects  of  Atmospheric  Pollutants,  p.  375,  Washington,  D.C. 
(As  cited  in  Callahan  et^.,  1979.) 

National  Research  Council  (NRC),  1983.  Polvcvdic  Aromatic  Hydrocarbons: 
Evaluation  of  Sources  and  Effects.  ES/l-ES/7,  NRC  Washington,  D.C., 
National  Academy  Press.  (As  cited  in  USPHS,  1989.) 


A-RA 

C-35 


Niaussat,  P.,  and  C  Auger,  1970.  "Distribution  of  Benzo(a)pyrene  and  Perylene  in 
Various  Organisms  of  the  Qipperton  Lagoon  EcosvstenL"  C.R.  Acad.  S.V..  Ser 
D,  Vol.  270(22),  pp.  2702-2705.  (As  cited  in  Callahan  rtd.,  1979.) 

Niimi,  AJ.,  1987.  "Biological  Half-Lives  of  Chemicals  in  Fishes,"  Rev.  Environ. 
Contam.  Toxicol..  Vol.  99,  pp.  1-46,  Springer- Verlag,  New  York.  (As  cited  in 
USPHS,  1989.) 

Office  of  Research  and  Development,  U.S.  Environmental  Protection  Agency,  1980. 
Treatability  Manual -Volume  1:  Treatability  Data.  EPA  600/8-80-042a,  1035p. 

Ogawa,  L,  et  d.,  1982.  "Degradation  of  Aromatic  Compounds  in  Grovmdwater,  and 
Methods  of  Sample  Preparation,"  Talanta.  Vol.  28,  pp.  725-730.  (As  cited  in 
USPHS,  1989.) 

Perry,  R.,  and  R.  Harrison,  1977.  "A  fundamental  Study  of  Polynuclear  Aromatic 
Hydrocarbons  from  Water  During  Chlorination."  Prog.  Water  Technol..  Vol.  9, 
pp.  103-112.  (As  cited  in  Callahan  et  d.,  1979.) 

Radding,  S.B.,^^.,  1976.  The  Environmental  Fate  of  Selected  Polynuclear  Aromatic 
Hydrocarbons.  EPA  560/5-75-009,  Office  of  Toxic  Substances,  U.S. 
Environmental  Protection  Agency,  Washington,  D.C.  (As  cited  in  Callahan^ 
^.,  1979.) 

Roubal,  W.E.,  et  ^.,  1977.  "Accumulation  and  Metabolism  of  Carbon- 14  Labeled 
Benzene,  Naphthalene  and  Anthracene  by  Young  Coho  Salmon  (Oncorhvnchns 
Ksutch)."  Arch.  Environ.  Contam.  Toxicol..  Vol.  5.  pp.  513-S2Q  (As  dted  in 
Callahan  el  al.,  1979.) 

Scaccini-Cicatelli,  M.,  1966.  "Accumulation  of  3,4-Ben2opyrene  in  Tubifex."  Boll.  Soc. 
Hal.  Biol.  Sper.,  Vol.  42(15),  pp.  957-959.  (As  cited  in  Callahan  ^  d.,  1979.) 

Shabad,  L.M.,  1968.  "The  distribution  and  the  Fate  of  the  Carcinogenic  Hydrocarbon 
Benzo[a]pyrene  (3,4-benzopyrene)  in  the  Soil,"  Z.  Kribsforsch..  Vol.  70(3), 
pp.  204-210.  (As  cited  in  Callahan  1979.) 


A-RA 

C-36 


Sims,  R.C,  and  M.R.  Overcash,  1983.  "Fate  of  Polynuclear  Aromatic  Compounds 
(PNAs)  in  Soil-Plant  Systems,"  Res.  Rev..  Vol.  88,  pp.  1-68.  (As  cited  in 
USPHS,  1989.) 

Smith,  J.H.,  ^  1978.  Environmental  Pathways  of  Selected  Chemicals  in 

Freshwater  Systems:  Part  11:  Laboratory  Studies,  p.  432,  EPA-600/7-78-074. 
U.S.  Environmental  Protection  Agency,  Athens,  Georgia.  (As  dted  in  Callahan 
1979.) 

Southworth,  G.R.,  1979.  'The  Role  of  Volatilization  in  Removing  Polycyclic  Aromatic 
Hydrocarbons  from  Aquatic  Environments,"  Bull.  Environ.  Contam.  Toxicol.. 
Vol.  21,  pp.  507-514.  (As  cited  in  Callahan  1979.) 

Southworth,  G.R.,  1977.  Transport  and  Transformation  of  Anthracene  in  Natural 
Waters:  Process  Rate  Studies.  U.S.  Department  of  Energy  (Oak  Ridge  Nat. 
Lab.),  Oak  Ridge,  Tennessee.  (As  cited  in  Callahan  1979.) 

Spacie,  A.,  ^  d-,  1983.  "Uptake,  Depuration  and  Biotransformation  of  Anthracene 
anrf  Benzo[a]pyrene,"  Ecotoxicol.  Environ.  Safety.  Vol.  7,  p.  330.  (As  cited  in 
USPHS,  1989.) 

Stevens,  B.,  and  B.E.  Algar,  1968.  "Photoperoxidation  of  Unsaturated  Organic 
Molecules.  II.  AiitnpernviHfltinn  nf  Aromatic  Hydrocarbons."  J.  Phvs.  Chem.. 
Vol.  72(10),  pp.  3468-3474.  (As  cited  in  Callahan  £t  ^.,  1979.) 

Sullivan,  TJ.,  and  M.C.  Mix,  1985.  "Persistence  and  Fate  of  Polynuclear  Aromatic 
Hydrocarbons  Deposited  on  Slash  Bum  Sites  in  the  Cascade  Mountains  and 
Coast  Range  of  Oregon  (USA),"  Arch.  Environ.  Contam.  Toxicol..  Vol.  14, 
pp.  187-192.  (As  cited  in  USPHS,  1989.) 

Trakhtman,  N.N.,  and  M.D.  Manita,  1966.  "Effect  of  Chlorine  on  3,4-Benzopyrene  in 
Water  Chlorination,"  Gigiena  i  Sanit..  Vol.  31(3),  pp.  21-24.  (As  cited  in 
Callahan  etd.,  1979.) 


A-RA 

C-37 


U.S.  Environmental  Protection  Agency  (USEPA),  1982.  Aouatic  Fate  Process  Data 
for  Organic  Priority  Pollutants.  EPA-440/4-81-014,  Office  of  Water  Regulations 
and  Standards.  (As  cited  in  USPHS,  1989.) 

U.S.  Public  Health  Service,  (USPHS)  1989.  Draft  Toxicological  Profile  for  Pnlvcvclip 
Aromatic  Hydrocarbons.  Agency  for  Toxic  Substances  and  Disease  Registry, 
October  1989. 

Varanasi,  U.,  et  ^.,  1985.  "Bioavailability  and  Biotransformation  of  Aromatic 
Hydrocarbons  in  Benthic  Organisms  Exposed  to  Sediment  from  an  Urban 
Estuary,"  Environ.  Sci.  Technol..  Vol.  19,  pp.  836-841.  (As  cited  in  USPHS, 
1989.) 

Vermberg,  FJ.,  1977.  Physiological  Response  of  Marine  Biota  to  Pollutants,  pp.  323- 
340,  Academic  Press,  New  York.  (As  cited  in  Callahan  el.al.,  1979.) 

Warshawsity,  D.T.,  .gt  al.,  1983.  'Toxicity  and  Metabolism  of  Benzo[a]pyTene  in  the 
Green  Alga  Selenastrum  caoricontum."  in  M.  Cooke  and  AJ.  Dennis,  eds.. 
Polynuclear  aromatic  hydrocarbons:  Formation.  Metabolism  and  MeasuremenL 
pp.  1235-1245,  Battelle  Press,  Columbus,  Ohio.  (As  cited  in  USPHS,  1989.) 

Weast,  R.C.,  1985.  CRC  Handbook  of  Chemistry  and  Physics.  C-430,  CRC  Press,  Inc., 
Boca  Raton,  Florida.  (As  cited  in  USPHS,  1989.) 

Zepp,  R.G.,  and  D.M.  Cline,  1977.  "Rates  of  Direct  Photolysis  in  Aquatic 
Environments."  Environ.  Sci.  Technol.  Vol.  11(9),  pp.  359-366.  (As  dted  in 
Callahan  1979.) 


A-RA 

C-38 


APPENDIX  E* 


UMDA  Air  Modeling  for  Fugitive  Dust 


APPENDIX  £♦ 


UMDA  Air  Modeling  for  Fugitive  Dust 
E.1*  INTRODUCTION 

The  inhalation  of  contaminated  fugitive  dust  is  considered  a  possible  exposure 
pathway  in  this  addendum  to  the  Baseline  RA.  The  exposure  of  various  receptors 
be  evaluated  by  characterizing  near-surface  soil  contamination,  the  emission  rate  for 
fugitive  dust  from  contaminated  sites,  and  dispersion  characteristics  of  the  emitted 
fugitive  dust  to  obtain  an  annual  average  site-derived  dust  concentration  available  for 
mhalation  by  specific  receptors.  The  emission  rate  and  dispersion  calculations  are 
presented  in  Appendix  E  of  the  Baseline  RA;  near-surface  soil  contamination  for  the 
followup  fieldwork  sites  is  discussed  in  Section  3.0*. 

Different  emission  rates  are  considered  for  the  various  land  use  scenarios.  For 
the  followup  fieldwork  sites,  current  land  use  is  basically  restricted  to  ammunition 
storage  activities,  with  minimal  soil  disturbance.  Future  potential  land  use  scenarios 
that  may  involve  inhalation  of  dust  include  residential,  agricultural,  construction, 
industrial,  and  military.  Although  the  emission  rate  is  a  critical  component  of  the  dust 
concentration  calculation,  it  is  usually  derived  from  empirical  observations.  Three 
EPA  documents  (Cowherd  et  d.,  1989;  USEPA,  1988;  Cowherd  et  d.,  1988)  are 
reviewed  to  identify  applicable  emission  rate  estimation  algorithms.  Resulting 
emission  rate  estimates  are  evaluated  by  comparing  them  to  known  mgyiminn  soil 
erosion  values  for  Umatilla  and  Morrow  Counties  and  dust  concentrations. 

The  estimated  emission  rates  are  input  into  the  Industrial  Source  Code-Short 
Term  (ISCST)  dispersion  model  (version  3.4;  USEPA  1990),  which  is  used  to  estimate 
the  site-derived  dust  concentrations  in  air  from  the  various  sites  with  contaminated 
smface  soil.  As  a  further  evaluation  of  the  reliability  of  the  estimated  emission  rates, 
dust  concentrations  predicted  by  ISCST  (based  on  input  emission  rates)  are  compared 
to  dust  concentrations  measurements  reported  for  high-volume  particulate  samplers 
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proximate  to  UMDA,  The  ISCST  model  results  are  adjusted,  as  appropriate,  to  yield 
predicted  dust  concentrations  comparable  to  measured  dust  concentrations. 

E.2*  EMISSION  RATES 

For  the  followup  fieldwork  sites,  open  area  wind  erosion  (OAWE)  emission 
rates  are  used  for  current  military  and  future  residential  land  use. 

E.2.1*  Open  Area  Wind  Erosion 

The  rationale  for  the  selection  of  the  OAWE  emission  rate  calculation 
(Cowherd^  al.,  1988)  is  the  same  as  that  described  in  Section  E.2.1  of  the  Baseline 
RA.  The  equations  used  to  calculate  the  emission  rate  of  wind-generated  particulates, 
the  variables  used  in  these  equations,  the  calculated  emission  rates  for  the  OAWE, 
the  uncertainties  related  to  the  OAWE  calculation  are  the  same  as  those 
presented  in  Section  E.2.1  of  the  Baseline  RA 

The  variables  and  calculated  emission  rates  for  the  OAWE  are  contained  in 
Table  E-1  in  the  Baseline  RA  Emission  rates  are  calculated  for  the  five  upper  bound 
wind  speed  scalars  to  which  the  ISCST  defaults.  The  sixth  wind  speed 
scalar~35  mph-is  selected  because  it  is  consistent  with  the  average  maximum  fastest 
miles  recorded  at  Pendleton,  Oregon. 

E.3*  DISPERSION  MODELING 

The  ISCST  (version  3.4;  USEPA  1990),  an  extended  version  of  the  Single 
Source  Model  (CRSTER;  USEPA1977),  is  used  with  5  years  of  sequential  hourly 
meteorological  data  to  calculate  annual  average  fugitive  dust  concentrations.  Two 
separate  runs  are  required  to  model  fugitive  dust  concentrations  for  each  scenario 
because  of  model  limitations  on  the  number  of  source  areas  that  can  simultaneously 
be  considered. 

Input  data  and  program  control  parameters  are  provided  to  the  application, 
as  either  default  or  site-specific  values,  for  seven  major  categories: 

•  Application  title. 
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•  "ISW”  array,  which  contains  most  of  the  program’s  control  or 
specification  parameters. 

•  Receptor  information. 

•  Source  group  data. 

•  Meteorological-related  constants. 

•  Source  data  parameters. 

•  Hourly  meteorological  data. 

Because  all  hourly  meteorological  data  are  read  from  logical  unit  IMET  in  a 
preprocessed  format,  these  cards  are  not  included. 

Building  wake  efiects  could  have  been  included  as  an  eighth  category  of  site- 
specific  input  values;  however,  they  are  omitted  from  the  calculations,  because  almost 
all  of  the  sites  (sources)  are  ground  level  sources  located  at  some  distance  from 
buildings  (hundreds  of  meters  to  kilometers).  Building  wake  effects  are  not  expected 
to  significantly  affect  calculated  dust  concentrations.  In  addition,  this  model 
application  is  already  fairly  complex,  with  numerous  sites  and  receptors-44  sites, 
which  were  subdivided  into  507  distinct  sources  for  modeling,  and  11  receptors  for 
current  exposure  pathways  and  44  receptors  for  future  exposure  pathways.  Inclusion 
of  the  approximately  1,300  buildings  located  within  the  facility  would  have  significantly 
increased  the  complexity  of  model  input,  significantly  increased  the  modeling  effort, 
and  produced  results  of  insignificant  incremental  value. 

The  input  data  requirements  for  the  ISCST  model  computer  program  include 
meteorological,  source,  and  receptor  data.  The  meteorological  data  inputs  used  in  this 
addendum  are  the  same  as  those  described  in  Section  E3  of  the  Baseline  RA.  Brief 
descriptions  of  the  source  and  receptor  inputs  are  as  follows: 

•  Source  data-The  area  source  type  is  used  in  this  application.  The  area 
source  equation  in  the  ISCST  model  programs  is  based  on  the  equation 
for  a  continuous  and  finite  cross-wind  line  source.  An  important 
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constraint  is  that  the  geometry  of  the  source  must  be  a  square; 
however,  several  square  sources  may  be  grouped  to  approximate  the 
geometry  of  the  actual  source,  and  this  group  can  then  be  related  to  a 
single  dust  concentration  value. 

For  this  application,  each  source  is  considered  to  be  equivalent  to  a  site 
where  surface  (0*  to  2-foot  depth)  soil  contamination  is  identified.  For 
each  source,  areal  extent  and  geometry  are  considered  equivalent  to 
those  for  each  site  and  were  previously  determined  using  historic  aerial 
photographs  and  site  recormaissance.  Surface  soil  (0-  to  2-foot  depth) 
is  sampled  at  Sites  2, 12,  and  44  Location  II  during  followup  fieldwork. 
However,  these  sites  are  not  included  as  sources  for  the  current  land 
use  scenario,  because  they  are  small  areas  located  far  from  any 
receptors,  with  generally  low  levels  of  contaminants  detected  in  surface 
soil.  The  potential  magnitude  of  an  onsite  receptor’s  exposure  to 
contamination  from  these  sites  via  inhalation  of  fugitive  dust  is, 
therefore,  considered  to  be  small,  and  the  associated  risks  low.  There 
is  some  slight  overlap  for  some  of  the  sources  (see  Figure  E-2  of  the 
Baseline  RA)  because  of  the  approximation  of  each  source  by  a  group 
of  smaller,  square  sources,  and  because  of  the  large  number  of 
irregularly  shaped,  closely  spaced  sites.  Finer  subdivision  of  the  sources 
into  smaller  squares  is  not  appropriate  because  of  time  considerations, 
and  because  this  would  have  only  a  negligible  impact  on  the  results. 
The  location  of  the  southwest  comer  of  the  source  and  the  length  of 
the  square  source  are  entered  into  the  program  in  cartesian  coordinates 
(see  Tables  E-2  and  E-3  in  the  Baseline  RA). 

Emission  rates  are  entered  for  each  site  based  on  the  values  derived  in 
Section  E.2  of  the  Baseline  RA.  Variable  emission  rates  for  the 
OAWE  calculation  are  calculated  internally  with  each  hour  of  the 
meteorological  data  using  wind  velocity  scalars. 
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•  Receptor  data-The  location  of  discrete  receptors  is  entered  into  the 
program  using  cartesian  coordinates  (see  Table  E-2  in  the  Baseline  RA 
and  Table  E-3*;  Figure  E-2  in  the  Baseline  RA  and  Figure  E-3*).  For 
the  current  and  future  land  use  scenarios,  receptors  are  the  same  as 
described  in  the  Baseline  RA 

ISCST  program  control  options  consist  of  three  general  categories: 

•  Meteorological  options-Selected  options  include  hourly  data  by 
preprocessed  data  tape,  rural  mode,  and  wind  system  measurement 
height. 

•  Dispersion  model  options-Selected  options  include  concentration 
calculations,  discrete  receptors  in  cartesian  coordinates  at  ground 
surface,  and  fugitive  dust  emission  rates  (variable  for  wind  erosion 
calculations  and  nonvariable  for  other  erosion  scenarios). 

•  Output  options-Selected  values  to  be  output  include  the  program 
control  parameters,  source  data,  receptor  data,  and  annual  average  dust 
concentrations. 

A  list  of  all  input  data  parameter  used  for  this  application  is  provided  in 
Table  E4  of  the  Baseline  RA.  It  should  be  noted  that  additional  options  do  exist,  but 
they  are  not  considered  pertinent  to  the  current  application. 

The  shortcomings  of  the  ISCST  dispersion  model  are  discussed  in  the  Baseline 

RA 

E.4*  RESULTS 

Fugitive  dust  concentrations  calculated  for  current  receptors  are  listed  in 
Table  E-5  in  the  Baseline  RA  and  fugitive  dust  concentrations  for  possible  future 
receptors  are  listed  in  Table  E-6*.  For  both  current  and  possible  future  receptors,  the 
annual  average  dust  concentration  associated  with  each  specific  source  for  each 
receptor  is  listed  for  5  years  (1985-1989). 
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TABLE  E-3 

SOURCE  AND  RECEPTOR  LOCATION 
FUTURE  LANDUSE  • 

Source  Length  Receptor  Source  Length  Receptor 


Siteno 

Iscno 

East 

North 

meters  X 

Y 

Siteno 

iscno 

East 

North 

eters  X 

Y 

451 

1 

307487 

5081295 

54  307653.8 

5081349 

1 

57111 

59 

306391 

5078335 

86 

2 

307541 

5081295 

53 

1 

(Cont.) 

60 

306391 

5078421 

86 

3 

307487 

5081349 

53 

1 

61 

306391 

5078507 

86 

4 

307541 

5081349 

54 

1 

62 

306391 

5078594 

87 

45ii 

5 

308506 

5081120 

54  308674.9 

5081120 

63 

306477 

5078335 

86 

6 

308506 

5081174 

54 

64 

306477 

5078421 

86 

7 

308560 

5081174 

54 

65 

306477 

5078507 

86 

8 

308560 

5081120 

54 

66 

306477 

5078594 

87 

31 

9 

306128 

5078766 

78  306833.3 

5079169 

60 

67 

305473 

5077909 

98  305879.7 

5078155 

10 

306128 

5078845 

79 

68 

305473 

5078007 

99 

11 

306128 

5078923 

78 

69 

305571 

5077909 

98 

12 

306128 

5079002 

79 

70 

305571 

5078007 

99 

13 

306207 

5078766 

78 

71 

305571 

5078155 

98 

14 

306207 

5078845 

79 

72 

305571 

5078253 

99 

15 

306207 

5078923 

78 

73 

305669 

5078155 

98 

16 

306207 

5079002 

79 

74 

305669 

5078253 

99 

17 

306285 

5078766 

78 

21 

75 

305867 

5077818 

98  306369.5 

5078014 

18 

306285 

5078845 

79 

76 

305867 

5077916 

98 

19 

306285 

5078923 

78 

77 

305867 

5078014 

98 

20 

306285 

5079002 

79 

78 

305867 

5078112 

98 

21 

306363 

5078766 

78 

79 

305965 

5077818 

98 

22 

306363 

5078845 

79 

80 

305965 

5077916 

98 

23 

306363 

5078923 

78 

81 

305965 

5078014 

98 

24 

306363 

5079002 

79 

82 

305965 

5078112 

98 

25 

306532 

5079054 

73 

83 

306063 

5077818 

98 

26 

306532 

5079127 

73 

84 

306063 

5077916 

98 

27 

306532 

5079200 

73 

85 

306063 

5078014 

98 

28 

306605 

5079054 

73 

86 

306063 

5078112 

98 

29 

306605 

5079127 

73 

87 

306161 

5077818 

98 

30 

306605 

5079200 

73 

88 

306161 

5077916 

98 

31 

306678 

5079054 

73 

89 

306161 

5078014 

98 

32 

306678 

5079127 

73 

90 

306161 

5078112 

98 

33 

306678 

5079200 

73 

38 

91 

305404 

5079241 

99  305763.5 

5079613 

8 

34 

306416 

5078670 

54  306530.9 

5078697 

92 

305404 

5079340 

99 

57))l 

35 

305877 

5078249 

86  306662.1 

5078507 

93 

305404 

5079439 

99 

36 

305877 

5078335 

86 

94 

305404 

5079538 

99 

37 

305877 

5078421 

86 

95 

305503 

5079241 

99 

38 

305877 

5078508 

87 

96 

305503 

5079340 

99 

39 

305963 

5078249 

86 

97 

305503 

5079439 

99 

40 

305963 

5078335 

86 

98 

305503 

5079538 

99 

41 

305963 

5078421 

86 

99 

305602 

5079241 

99 

42 

305963 

5078508 

87 

100 

305602 

5079340 

99 

43 

306049 

5078249 

86 

101 

305602 

5079439 

99 

44 

306049 

5078335 

86 

102 

305602 

5079538 

99 

45 

306049 

5078421 

86 

103 

305701 

5079241 

99 

46 

306049 

5078508 

87 

104 

305701 

5079340 

99 

47 

306136 

5078249 

86 

105 

305701 

5079439 

99 

48 

306136 

5078335 

86 

106 

305701 

5079538 

99 

49 

306136 

5078421 

86 

107 

305404 

5079613 

98 

50 

306136 

5078508 

87 

108 

305404 

5079711 

99 

51 

306219 

5078335 

86 

109 

305502 

5079613 

98 

52 

306219 

5078421 

86 

110 

305502 

5079711 

99 

53 

306219 

5078507 

86 

111 

305606 

5079613 

74 

54 

306219 

5078594 

87 

112 

305606 

5079687 

74 

55 

306305 

5078335 

86 

113 

305606 

5079761 

74 

56 

306305 

5078421 

86 

114 

305680 

5079613 

74 

57 

306305 

5078507 

86 

115 

305680 

5079687 

74 

58 

306305 

5078594 

87 

116 

305680 

5079761 

74 
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TABLE  E-3  *  (cont’d) 
SOURCE  AND  RECEPTOR  LOCATION 
FUTURE  LANDUSE 


Siteno 

iscno 

Source 

East  North 

Length 

meters 

Receptor 

X  Y 

38 

117 

305754 

5079613 

74 

(Cont.) 

118 

306754 

5079687 

74 

119 

305754 

5079761 

74 

120 

305828 

5079751 

98 

121 

305963 

5070773 

86 

Receptor 
X  Y 


98  306921.7  5079360 


306109  5080490 
306109  5080587 
306109  5080685 
306206  5080490 
306206  5080587 
306206  5080685 
306304  5080490 
306304  5080587 
306304  5080685 
306436  5080222 


305902  5080508 
30^2  5080594 
305988  5080508 
305988  5080594 
305902  5080308 
305902  5080394 
305988  5080308 


305988  5080384 


97  306612.5 

97 

98 
97 

97 

98 
97 

97 

98 


74  306593.5 


86  306171 

86 
86 
86 
86 
86 
86 
86 


5080636 


5080259 


5080508 


57I 

215 

305518 

5079833 

83  306147.4 

5079974 

216 

305518 

5079916 

84 

217 

305601 

9079833 

83 

218 

305601 

5079916 

84 

219 

305685 

5079894 

74 

220 

305685 

9079968 

74 

221 

305759 

5079894 

74 

222 

305759 

5079968 

74 

223 

305835 

5079921 

61 

224 

305835 

5079983 

62 

225 

305897 

9079921 

61 

226 

305897 

5079983 

62 

227 

305958 

5079929 

89 

13- 

228 

305645 

5079909 

64 

229 

305739 

5079956 

64 

230 

305813 

5079956 

64 

13 

231 

305645 

5079909 

64  305949.2 

5079977 

232 

305739 

5079956 

64 

TABLE  E-3  *  (cont’d) 

SOURCE  AND  RECEPTOR  LOCATION 
FUTURE  LANDUSE 

Source  Length  Receptor  Source  Length  Receptor 

Siteno  Iscno  East  North  meters  X _ Y  Siteno  Iscno  East  North  eters  X 


13 

233 

305813 

5079956 

64 

mm 

39a  291 

313338 

5081622 

91  315165.8 

5082009 

17 

234 

305729 

5080039 

62 

305980.9 

5080070 

292 

313338 

5081713 

91 

235 

305849 

5080039 

62 

293 

313338 

5081805 

92 

46 

236 

306643 

5076507 

63.4 

306777.9 

5076546 

294 

313338 

5081896 

91 

237 

306643 

5076546 

63.4 

295 

313338 

5081987 

91 

37 

238 

306617 

5076663 

39 

306600 

5076736 

296 

313338 

5082079 

92 

239 

306517 

5076736 

39 

297 

313338 

5082170 

91 

81 

240 

307326 

5075936 

98 

307534.5 

5076034 

298 

313338 

5082261 

91 

241 

307111 

5075980 

98 

299 

313338 

5082353 

92 

242 

306975 

5076029 

98 

300 

313429 

5081622 

91 

243 

306770 

5076024 

73 

301 

313429 

5081713 

91 

244 

306502 

5076107 

34 

302 

313429 

5081805 

92 

1 

245 

306097 

5076711 

73 

306252.6 

5076748 

■ 

303 

313429 

5081896 

91 

25 

246 

306180 

5076887 

44 

306273.6 

5077034 

1 

304 

313429 

5081987 

91 

247 

306141 

5076946 

88 

1 

305 

313429 

5082079 

92 

248 

306164 

5077048 

60 

1 

306 

313429 

5082170 

91 

26 

249 

306049 

5077185 

73 

306277.3 

5077336 

307 

313429 

5082261 

91 

250 

306049 

5077258 

73 

308 

313429 

5082353 

92 

251 

306122 

5077185 

73 

309 

313521 

5081622 

91 

252 

306122 

5077258 

73 

310 

313521 

5081713 

91 

253 

306049 

5077336 

73 

311 

313521 

5081805 

92 

254 

306049 

5077409 

73 

312 

313521 

5081896 

91 

255 

306122 

5077336 

73 

313 

313521 

5081987 

91 

256 

306122 

5077409 

73 

314 

313521 

5082079 

92 

35 

257 

306800 

5077743 

29 

306861.7 

5077758 

315 

313521 

5082170 

91 

34 

258 

307049 

5077843 

43 

307506.3 

5077935 

316 

313521 

5082261 

91 

259 

307351 

5077911 

73 

317 

313521 

5082353 

92 

22 

260 

311604 

5075343 

61 

311856.8 

5075350 

318 

313612 

5081622 

91 

261 

311666 

5075341 

61 

319 

313612 

5081713 

91 

262 

311727 

5075340 

61 

320 

313612 

5081805 

92 

263 

311430 

5075311 

91 

321 

313612 

5081896 

91 

264 

311521 

5075307 

91 

322 

313612 

5081987 

91 

52 

265 

311222 

5077546 

53 

311580.9 

5077760 

323 

313612 

5082079 

92 

266 

311222 

5077599 

54 

324 

313612 

5082170 

91 

267 

311275 

5077546 

53 

325 

313612 

5082261 

91 

268 

311275 

5077599 

54 

326 

313612 

5082353 

92 

269 

311276 

5077648 

53 

327 

313703 

5081622 

91 

270 

311276 

5077701 

54 

328 

313703 

5081713 

91 

271 

311329 

5077648 

53 

329 

313703 

5081805 

92 

272 

311329 

5077701 

54 

330 

313703 

5081896 

91 

273 

311339 

5077760 

53 

331 

313703 

5081987 

91 

274 

311339 

5077813 

54 

332 

313703 

5082079 

92 

275 

311392 

5077760 

53 

333 

313703 

5082170 

91 

276 

311362 

5077813 

54 

334 

313703 

5082261 

91 

277 

311413 

5077877 

53 

335 

313703 

5082353 

92 

278 

311413 

5077930 

54 

336 

313795 

5081622 

91 

279 

311466 

5077877 

53 

337 

313795 

5081713 

91 

280 

311466 

5077930 

54 

338 

313795 

5081805 

92 

4 

281 

311213 

5077678 

85 

311393.9 

5077721 

339 

313795 

5081896 

91 

5 

282 

311383 

5077643 

56 

311502.1 

5077671 

340 

313795 

5081987 

91 

47 

283 

311549 

5077682 

57 

311670.3 

5077711 

341 

313795 

5082079 

92 

36 

284 

311549 

5077906 

31 

311614.9 

5077921 

342 

313795 

5082170 

91 

67 

285 

311452 

5077760 

49 

311609.2 

5077834 

343 

313795 

5082261 

91 

286 

311486 

5077809 

49 

344 

313795 

5082353 

92 

287 

311505 

5077858 

49 

345 

313886 

5081622 

91 

27 

288 

311695 

5075343 

14 

311724.7 

5075350 

346 

313886 

5081713 

91. 

48 

289 

309954 

5075571 

15 

309985.9 

5075579 

347 

313886 

5081805 

92 

30 

290 

310003 

5075483 

15 

310034.9 

5075491 

348 

313886 

5081896 

91 
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TABLE  E-3  *  (cont'd) 
SOURCE  AND  RECEPTOR  LOCATION 
FUTURE  LANDUSE 


Source  Length  Receptor 

Sltfeno  Iscno  East  North  meters  X  Y 


39a 

349 

313886 

5081987 

91 

(Cont.) 

350 

313886 

5082079 

92 

351 

313886 

5082170 

91 

352 

313886 

5082261 

91 

353 

313886 

5082353 

92 

354 

313977 

5081622 

91 

355 

313977 

5081713 

91 

356 

313977 

5081805 

92 

357 

313977 

5081896 

91 

353 

313977 

5081987 

91 

359 

313977 

5082079 

92 

360 

313977 

5082170 

91 

361 

313977 

5082261 

91 

362 

313977 

5082353 

92 

363 

314069 

5081622 

91 

364 

314069 

5081713 

91 

365 

314069 

5081805 

92 

366 

314069 

5081896 

91 

367 

314069 

5081987 

91 

368 

314069 

5082079 

92 

369 

314069 

5082170 

91 

370 

314069 

5082261 

91 

371 

314069 

5082353 

92 

39b 

372 

314240 

5081598 

91 

373 

314240 

5081689 

91 

374 

314240 

5081781 

92 

375 

314240 

5081872 

91 

376 

314240 

5081963 

91 

377 

314240 

5082055 

92 

378 

314240 

5082146 

91 

379 

314240 

5082237 

91 

380 

314240 

5082329 

92 

381 

314331 

5081598 

91 

382 

314331 

5081689 

91 

383 

314331 

5081781 

92 

384 

314331 

5081872 

91 

385 

314331 

5081963 

91 

386 

314331 

5082055 

92 

387 

314331 

5082146 

91 

388 

314331 

5082237 

91 

389 

314331 

5082329 

92 

390 

314422 

5081598 

91 

391 

314422 

5081689 

91 

392 

314422 

5081781 

92 

393 

314422 

5081872 

91 

394 

314422 

5081963 

91 

395 

314422 

5082055 

92 

396 

314422 

5082146 

91 

397 

314422 

5082237 

91 

398 

314422 

5082329 

92 

399 

314514 

5081598 

91 

400 

314514 

5081689 

91 

401 

314514 

5081781 

92 

402 

314514 

5081872 

91 

403 

314514 

5081963 

91 

404 

314514 

5082055 

92 

405 

314514 

5082146 

91 

406 

314514 

5082237 

91 

Source  Length  Receptor 


Siteno 

Iscno 

East 

North 

eters  X 

Y 

39b 

407 

314514 

5082329 

92 

(Cont.) 

408 

314605 

5081598 

91 

409 

314605 

5081689 

91 

410 

314605 

5081781 

92 

411 

314605 

5081872 

91 

412 

314605 

5081963 

91 

413 

314605 

5082055 

92 

414 

314605 

5082146 

91 

415 

31460S 

5082237 

91 

416 

314605 

5082329 

92 

417 

314696 

5081598 

91 

418 

314696 

5081689 

91 

419 

314696 

5081781 

92 

420 

314696 

5081872 

91 

421 

314696 

5081963 

91 

422 

314696 

5082055 

92 

423 

314696 

5082146 

91 

424 

314696 

5082237 

91 

425 

314696 

5082329 

92 

426 

314788 

5081598 

91 

427 

314788 

5081689 

91 

428 

314788 

5081781 

92 

429 

314788 

5081872 

91 

430 

314788 

5081963 

91 

431 

314788 

5082055 

92 

432 

314788 

5082146 

91 

433 

314788 

5082237 

91 

434 

314788 

5082329 

92 

435 

314879 

5081598 

91 

436 

314879 

5081689 

91 

437 

314879 

5081781 

92 

438 

314879 

5081872 

91 

439 

314879 

5081963 

91 

440 

314879 

5082055 

92 

441 

314879 

5082146 

91 

442 

314879 

5082237 

91 

443 

314879 

5082329 

92 

444 

314970 

5081598 

91 

445 

314970 

5081689 

91 

446 

314970 

5081781 

92 

447 

314970 

5081872 

91 

448 

314970 

5081963 

91 

449 

314970 

5082055 

92 

450 

314970 

5082146 

91 

451 

314970 

5082237 

91 

452 

314970 

5082329 

92 

25b 

453 

310715 

5079891 

84  311137.7 

5079933 

454 

310798 

5079891 

84 

455 

310876 

5079891 

84 

456 

310959 

5079891 

84 

457 

305510 

5079655 

52  305620.6 

458 

305510 

5079655 

52 

IHHi 

53 

459 

312028 

S076697 

68  312172.7 

5076697 

460 

312028 

5076645 

68 

9 

6 

307930 

5080671 

97  208389.0 

5080876 

7 

307930 

5080768 

98 

8 

307930 

5080866 

97 

9 

308027 

5080842 

61 

A-RA 

E-io 


TABLE  E-3  *  (eont'd) 
SOURCE  AND  RECEPTOR  LOCATION 
FUTURE  LANDUSE 


Source  Length  Receptor 


Siteno 

Iscno 

East 

North 

meters  X 

Y 

9 

10 

308027 

5080903 

61 

(Cont.) 

11 

308088 

5080842 

61 

12 

308088 

5080903 

61 

13 

308027 

5080720 

61 

14 

308027 

5080781 

61 

15 

308088 

5080720 

61 

16 

308088 

5080781 

61 

17 

308149 

5080705 

73 

18 

308149 

5080778 

73 

19 

308222 

5080705 

73 

20 

308222 

5080778 

73 

21 

308149 

5080852 

73 

22 

308149 

5080925 

73 

23 

308222 

5080852 

73 

24 

308222 

5080925 

73 

10 

25 

310998 

5081061 

73  312064.0 

5081277 

26 

311003 

5081134 

73 

27 

311076 

5081090 

83 

28 

310613 

5081256 

49 

29 

310662 

5081256 

49 

30 

310866 

5081256 

49 

31 

310915 

5081256 

49 

32 

310964 

5081256 

49 

33 

311013 

5081256 

49 

34 

311062 

5081256 

49 

35 

311111 

5081256 

49 

36 

311160 

5081256 

49 

37 

311209 

5081256 

49 

38 

311258 

5081256 

49 

39 

311307 

5081256 

49 

40 

311358 

5081256 

49 

41 

311405 

5081256 

49 

42 

311454 

5081256 

49 

43 

311503 

5081261 

49 

44 

311552 

5081261 

49 

45 

311601 

5081261 

49 

46 

311650 

5081261 

49 

47 

311699 

5081261 

49 

48 

311748 

5081266 

49 

49 

311797 

5081266 

49 

50 

311846 

5081266 

49 

51 

311895 

5081266 

49 

52 

311944 

5081271 

49 

41 

1 

305838 

5080985 

40  306090.0 

5081010 

2 

305838 

5081022 

40 

3 

305877 

5080970 

86 

4 

305963 

5080963 

74 

5 

306039 

5080988 

25 

12 

264 

311242 

5075161 

66  311252.0 

5075683 

265 

311242 

5075227 

66 

266 

311308 

5075161 

66 

267 

311308 

5075227 

66 

268 

310960 

5075366 

90 

269 

310960 

5075456 

90 

270 

311050 

5075366 

90 

271 

311050 

5075456 

90 

272 

310862 

5075463 

83 

273 

310930 

5075566 

78 

Source  Length  Receptor 


Siteno 

Iscno 

East 

North 

eters  X 

Y 

12 

274 

310930 

5075644 

78 

(Cont.) 

275 

310930 

5075722 

78 

276 

311008 

5075566 

78 

277 

311008 

5075644 

78 

278 

311008 

5075722 

78 

279 

311086 

5075566 

78 

280 

311086 

5075644 

78 

281 

310886 

5075722 

78 

282 

310886 

5075892 

83 

283 

311086 

5076024 

83 

2 

1 

308745 

5077682 

20  308765.0 

5077702.0 

44 

264 

311818 

5075143 

81  312466.7 

5075143.0 

265 

311899 

5075143 

81 

266 

311980 

5075143 

81 

267 

312061 

5075143 

81 

268 

312142 

5075143 

81 

269 

312224 

5075143 

81 

270 

312305 

5075143 

81 

271 

311818 

5075062 

81 

272 

311899 

5075062 

81 

273 

311980 

5075062 

81 

274 

312061 

5075062 

81 

275 

312142 

5075062 

81 

276 

312224 

5075062 

81 

277 

312305 

5075062 

81 

278 

311818 

5074980 

81 

279 

311899 

5074980 

81 

280 

311980 

5074980 

81 

281 

312061 

5074980 

81 

282 

312142 

5074980 

81 

283 

312224 

5074980 

81 

284 

312305 

5074980 

81 

285 

311980 

5074899 

81 

286 

312061 

5074899 

81 

287 

312142 

5074899 

81 

288 

312224 

5074899 

81 

289 

312305 

5074899 

81 

A-RA 

E-ll 
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Dames  &  Moore 


TABLE  E-6* 


UMATILLA  AIR  MODELING:  FUTURE  ANNUAL  AVERAGE  AND 
MAXIMUM  ANNAUL  AVERAGE  DUST  CONCENTRATIONS  (UG/M*3) 

WIND  EROSION 

FUTURE  RESIDENTIAL  LAND  USE  SCENARIO 


siteno 

1989 

1988 

1987 

1986 

1985 

maximum 

45  II 

2.559 

3.473 

1.875 

2.350 

2.107 

3.473 

45  1 

1.383 

1.634 

0.942 

1.186 

1.173 

1.634 

31 

4.386 

6.365 

3.404 

4.097 

3.483 

6.365 

8 

1.210 

1.633 

0.873 

1.127 

1.002 

1.633 

57  III 

6.373 

8.832 

4.750 

5.869 

5.161 

8.832 

60 

2.137 

2.890 

1.615 

1.924 

1.729 

2.890 

21 

4.870 

6.668 

3.606 

4.456 

3.958 

6.668 

38 

8.511 

10.658 

6.010 

7.350 

6.658 

10.658 

16 

4.970 

6.788 

3.643 

4.564 

4.036 

6.788 

19 

3.672 

4.681 

2.595 

3.118 

2.723 

4.681 

18 

3.800 

5.288 

2.833 

3.506 

3.089 

5.288 

56 

1.240 

1.670 

0.894 

1.156 

1.027 

1.670 

571 

2.432 

3.308 

1.845 

2.203 

1.928 

3.308 

32a 

0.788 

1.055 

0.617 

0.784 

0.791 

1.055 

15 

2.542 

3.448 

1.862 

2.334 

2.096 

3.448 

32b 

1.264 

1.708 

0.914 

1.179 

1.047 

1.708 

5711 

3.261 

4.377 

2.308 

3.052 

2.683 

4.377 

13 

2.030 

2.601 

1.382 

1.865 

1.699 

2.601 

17 

1.626 

2.137 

1.150 

1.500 

1.347 

2.137 

46 

0.881 

1.266 

0.617 

0.747 

0.694 

1.266 

37 

0.357 

0.437 

0.233 

0.297 

0.280 

0.437 

81 

0.726 

1.153 

0.539 

0.614 

0.550 

1.153 

1 

0.563 

0.866 

0.403 

0.488 

0.438 

0.866 

251 

0.796 

1.305 

0.614 

0.696 

0.615 

1.305 

26 

1.233 

1.936 

0.925 

1.062 

0.958 

1.936 

35 

0.505 

0.780 

0.364 

0.438 

0.392 

0.780 

34 

0.570 

0.842 

0.384 

0.493 

0.444 

0.842 

22 

1.247 

1.589 

0.773 

1.022 

0.986 

1.589 

52 

0.705 

1.106 

0.536 

0.612 

0.547 

1.106 

4 

0.572 

0.880 

0.409 

0.496 

0.445 

0.880 

5 

0.543 

0.835 

0.388 

0.472 

0.423 

0.835 

47 

0.545 

0.839 

0.391 

0.473 

0.424 

0.839 

36 

0.502 

0.767 

0.356 

0.436 

0.390 

0.767 

67 

0.593 

0.978 

0.452 

0.525 

0.461 

0.978 

27 

0.448 

0.687 

0.319 

0.389 

0.348 

0.687 

48 

0.454 

0.702 

0.328 

0.393 

0.352 

0.702 

30 

0.454 

0.702 

0.328 

0.393 

0.352 

0.702 

39 

4.437 

6.901 

3.290 

3.826 

3.420 

6.901 

2511 

1.233 

1.795 

0.836 

1.038 

0.953 

1.795 

14 

0.535 

0.821 

0.382 

0.464 

0.416 

0.821 

53 

0.844 

1.238 

0.606 

0.708 

0.655 

1.238 

9 

4.773 

6.611 

3.550 

4.412 

3.831 

6.611 

10 

2.798 

3.196 

1.856 

2.468 

2.398 

3.196 

41 

3.959 

5.384 

2.913 

3.678 

3.203 

5.384 

2 

0.354 

0.731 

0.377 

0.322 

0.218 

0.731 

44 

3.239 

5.181 

2.548 

2.786 

2.427 

5.181 

12 

1.696 

2.681 

1.292 

1.467 

1.298 

2.681 

A-RA 

E-13 


TABLE  E-6*  (CONT.) 

UMATILLA  AIR  MODELING:  FUTURE  ANNUAL  AVERAGE  AND 
MAXIMUM  ANNAUL  AVERAGE  DUST  CONCENTRATIONS  (UG/M"3) 

HEAVY  CONSTRUCTION 


siteno 

1989 

1988 

1987 

1986 

1985 

maximum 

4511 

84.741 

95.171 

98.351 

102.889 

99.552 

102.889 

451 

74.672 

79.514 

83.482 

90.165 

86.806 

90.165 

31 

177.177 

204.028 

214.177 

221.964 

208.193 

221.964 

8 

31.210 

35.912 

34.977 

37.952 

37.533 

37.952 

57  III 

241.969 

271.130 

282.603 

295.996 

282.370 

295.996 

60 

115.607 

128.991 

137.305 

143.057 

134.399 

143.057 

21 

206.554 

229.886 

241.826 

253.387 

240.963 

253.387 

38 

710.292 

718.383 

794.223 

818.396 

809.769 

818.396 

16 

203.566 

225.862 

235.146 

249.083 

236.217 

249.083 

19 

377.984 

365.693 

418.174 

431.674 

421.116 

431.674 

18 

146.381 

165.976 

171.770 

181.539 

172.016 

181.539 

56 

32.250 

37.115 

36.115 

39.296 

38.748 

39.296 

571 

143.761 

158.077 

167.497 

178.095 

166.409 

178.095 

32a 

31.111 

33.121 

34.216 

36.982 

35.847 

36.982 

15 

83.379 

93.557 

96.815 

101.128 

97.948 

101.128 

32b 

32.537 

37.515 

36.551 

39.619 

39.096 

39.619 

5711 

100.189 

111.760 

108.054 

119.885 

118.849 

119.885 

13 

50.956 

56.171 

55.068 

61.673 

60.530 

61.673 

17 

39.693 

44.930 

43.590 

47.957 

47.466 

47.957 

46 

41.740 

69.364 

28.392 

73.597 

71.666 

73.597 

37 

45.623 

47.995 

51.965 

55.954 

52.840 

55.954 

81 

45.224 

51.536 

53.486 

55.309 

53.158 

55.309 

1 

32.074 

36.979 

36.038 

39.058 

38.549 

39.058 

251 

111.334 

118.570 

127.085 

134.789 

127.087 

134.789 

26 

148.815 

163.339 

173.551 

183.039 

172.049 

183.039 

35 

28.771 

33.236 

32.514 

35.106 

34.672 

35.106 

34 

34.056 

37.817 

37.005 

41.636 

40.346 

41.636 

22 

68.595 

73.395 

73.269 

81.985 

82.041 

82.041 

52 

88.01 1 

96.946 

104.762 

109.892 

105.215 

109.892 

4 

32.564 

37.534 

36.551 

39.648 

39.117 

39.648 

5 

30.934 

35.571 

34.612 

37.611 

37.183 

37.611 

47 

30.999 

35.740 

34.852 

37.761 

37.279 

37.761 

36 

27.863 

32.644 

31.669 

34.606 

34.336 

34.606 

67 

58.330 

65.122 

67.987 

71.584 

67.642 

71.584 

27 

25.201 

28.881 

28.081 

30.650 

30.342 

30.650 

48 

25.445 

29.441 

28.818 

31.129 

30.679 

31.129 

30 

25.445 

29.441 

28.818 

31.129 

30.679 

31.129 

39 

481.084 

528.593 

552.667 

588.111 

561.815 

588.111 

2511 

62.202 

69.532 

67.259 

74.764 

73.947 

74.764 

14 

30.331 

34.853 

33.895 

36.874 

36.453 

36.874 

53 

60.920 

68.515 

70.508 

73.972 

71.290 

73.972 

9 

182.231 

205.471 

213.104 

226.161 

212.436 

226.161 

10 

63.396 

67.892 

66.344 

74.355 

76.910 

76.910 

41 

110.437 

127.097 

131.500 

136.556 

132.578 

136.556 

2 

83.243 

89.445 

95.651 

98.453 

91.119 

98.453 

44 

490.239 

524.005 

556.276 

581.325 

560.008 

'  581.325 

12 

215.046 

234.940 

247.709 

260.357 

249.966 

260.357 

A-RA 

E-14 


TABLE  E-6*  (CONT.) 

UMATILLA  AIR  MODELING:  FUTURE  ANNUAL  AVERAGE  AND 
MAXIMUM  ANNAUL  AVERAGE  DUST  CONCENTRATIONS  {UG/M"3) 
COMBINED  WIND  EROSION  AND  HEAVY  CONSTRUCTION 
FUTURE  LIGHT  INDUSTRIAL,  MILITARY.  AND  CONSTRUCTION 


LAND  USE  SCENARIO 


siteno 

1989 

1988 

1987 

1986 

1985 

maximum 

4511 

87.300 

98.644 

100.226 

105.239 

101.659 

105.239 

451 

76.055 

81.148 

84.424 

91.351 

87.978 

91.351 

31 

181.563 

210.393 

217.581 

226.060 

211.676 

226.060 

8 

32.419 

37.545 

35.850 

39.079 

38.534 

39.079 

57  III 

248.342 

279.962 

287.353 

301.865 

287.531 

301.865 

60 

117.744 

131.881 

138.920 

144.980 

136.128 

144.980 

21 

211.425 

236.553 

245.433 

257.844 

244.921 

257.844 

38 

718.803 

729.041 

800.233 

825.746 

816.426 

825.746 

16 

208.536 

232.649 

238.789 

253.647 

240.253 

253.647 

19 

381.656 

370.375 

420.768 

434.792 

423.839 

434.792 

18 

150.182 

171.264 

174.602 

185.045 

175.106 

185.045 

56 

33.490 

38.785 

37.008 

40.452 

39.775 

40.452 

571 

146.193 

161.385 

169.342 

180.298 

168.337 

180.298 

32a 

31.898 

34.176 

34.833 

37.766 

36.638 

37.766 

15 

85.922 

97.005 

98.677 

103.463 

100.044 

103.463 

32b 

33.802 

39.222 

37.465 

40.798 

40.143 

40.798 

5711 

103.450 

116.136 

110.361 

122.937 

121.532 

122.937 

13 

52.986 

58.773 

56.450 

63.538 

62.228 

63.538 

17 

41.319 

47.067 

44.739 

49.458 

48.813 

49.458 

46 

42.621 

70.629 

29.010 

74.344 

72.359 

74.344 

37 

45.980 

48.432 

52.198 

56.251 

53.120 

56.251 

81 

45.951 

52.688 

54.025 

55.923 

53.709 

55.923 

1 

32.637 

37.845 

36.441 

39.547 

38.987 

39.547 

251 

112.131 

119.874 

127.699 

135.485 

127.702 

135.485 

26 

150.048 

165.275 

174.476 

184.101 

173.007 

184.101 

35 

29.276 

34.016 

32.877 

35.544 

35.064 

35.544 

34 

34.626 

38.659 

37.389 

42.129 

40.790 

42.129 

22 

69.842 

74.984 

74.043 

83.007 

83.027 

83.027 

52 

88.716 

98.051 

105.298 

110.504 

105.762 

110.504 

4 

33.136 

38.414 

36.960 

40.145 

39.562 

40.145 

5 

31.477 

36.405 

35.000 

38.083 

37.606 

38.083 

47 

31.544 

36.579 

35.243 

38.234 

37.703 

38.234 

36 

28.365 

33.411 

32.024 

35.042 

34.726 

35.042 

67 

58.923 

66.100 

68.438 

72.109 

68.103 

72.109 

27 

25.649 

29.568 

28.400 

31.039 

30.690 

31.039 

48 

25.899 

30.143 

29.146 

31.523 

31.031 

31.523 

30 

25.899 

30.143 

29.146 

31.523 

31.031 

31.523 

39 

485.521 

535.494 

555.957 

591.937 

565.235 

591.937 

2511 

63.436 

71.327 

68.095 

75.802 

74.900 

75.802 

14 

30.865 

35.674 

34.277 

37.338 

36.869 

37.338 

53 

61.764 

69.753 

71.114 

74.680 

71.945 

74.680 

9 

187.003 

212.081 

216.654 

230.572 

216.267 

230.572 

10 

66.194 

71.088 

68.200 

76.823 

79.308 

79.308 

41 

114.396 

132.481 

134.413 

140.234 

135.781 

140.234 

2 

83.597 

90.175 

96.028 

98.775 

91:337 

98.775 

44 

493.479 

529.186 

558.824 

584.110 

562.435 

584.110 

12 

216.741 

237.621 

249.001 

261.825 

251.265 

261.825 

A-RA 

E-15 


TABLE  E-6*  (CONT.) 

UMATILLA  AIR  MODELING:  FUTURE  ANNUAL  AVERAGE  AND 
MAXIMUM  ANNAUL  AVERAGE  DUST  CONCENTRATIONS  (UG/M''3) 
AGRICULTURAL  TILLING 


siteno 

1989 

1988 

4511 

0.097 

0.108 

451 

0.085 

0.091 

31 

0.202 

0.233 

8 

0.036 

0.041 

57  III 

0.276 

0.309 

60 

0.132 

0.147 

21 

0.235 

0.262 

38 

0.810 

0.819 

16 

0.232 

0.257 

19 

0.431 

0.417 

18 

0.167 

0.189 

56 

0.037 

0.042 

571 

0.164 

0.180 

32a 

0.035 

0.038 

15 

0.095 

0.107 

32b 

0.037 

0.043 

5711 

0.114 

0.127 

13 

0.058 

0.064 

17 

0.045 

0.051 

46 

0.048 

0.079 

37 

0.052 

0.055 

81 

0.052 

0.059 

1 

0.037 

0.042 

251 

0.127 

0.135 

26 

0.170 

0.186 

35 

0.033 

0.038 

34 

0.039 

0.043 

22 

0.078 

0.084 

52 

0.100 

0.111 

4 

0.037 

0.043 

5 

0.035 

0.041 

47 

0.035 

0.041 

36 

0.032 

0.037 

67 

0.066 

0.074 

27 

0.029 

0.033 

48 

0.029 

0.034 

30 

0.029 

0.034 

39 

0.548 

0.603 

2511 

0.071 

0.079 

14 

0.035 

0.040 

53 

0.069 

0.078 

9 

0.208 

0.234 

10 

0.072 

0.077 

41 

0.126 

0.145 

2 

0.116 

0.125 

44 

0.686 

0.733 

12 

0.301 

0.329 

1987 

1986 

1985 

maximum 

0.112 

0.117 

0.113 

0.117 

0.095 

0.103 

0.099 

0.103 

0.244 

0.253 

0.237 

0.253 

0.040 

0.043 

0.043 

0.043 

0.322 

0.337 

0.322 

0.337 

0.157 

0.163 

0.153 

0.163 

0.276 

0.289 

0.275 

0.289 

0.905 

0.933 

0.923 

0.933 

0.268 

0.284 

0.269 

0.284 

0.477 

0.492 

0.480 

0.492 

0.196 

0.207 

0.196 

0.207 

0.041 

0.045 

0.044 

0.045 

0.191 

0.203 

0.190 

0.203 

0.039 

0.042 

0.041 

0.042 

0.110 

0.115 

0.112 

0.115 

0.042 

0.045 

0.045 

0.045 

0.123 

0.137 

0.135 

0.137 

0.063 

0.070 

0.069 

0.070 

0.050 

0.055 

0.054 

0.055 

0.032 

0.084 

0.082 

0.084 

0.059 

0.064 

0.060 

0.064 

0.061 

0.063 

0.061 

0.063 

0.041 

0.045 

0.044 

0.045 

0.145 

0.154 

0.145 

0.154 

0.198 

0.209 

0.196 

0.209 

0.037 

0.040 

0.040 

0.040 

0.042 

0.047 

0.046 

0.047 

0.084 

0.093 

0.094 

0.094 

0.119 

0.125 

0.120 

0.125 

0.042 

0.045 

0.045 

0.045 

0.039 

0.043 

0.042 

0.043 

0.040 

0.043 

0.042 

0.043 

0.036 

0.039 

0.039 

0.039 

0.078 

0.082 

0.077 

0.082 

0.032 

0.035 

0.035 

0.035 

0.033 

0.035 

0.035 

0.035 

0.033 

0.035 

0.035 

0.035 

0.630 

0.670 

0.640 

0.670 

0.077 

0.085 

0.084 

0.085 

0.039 

0.042 

0.042 

0.042 

0.080 

0.084 

0.081 

0.084 

0.243 

0.258 

0.242 

0.258 

0.076 

0.085 

0.088 

0.088 

0.150 

0.156 

0.151 

0.156 

0.134 

0.138 

0.128  . 

0.138 

0.779 

0.814 

0.784 

0.814 

0.347 

0.364 

0.350 

0.364 

A-RA 
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TABLE  E-6*  (CONT.) 

UMATILLA  AIR  MODELING:  FUTURE  ANNUAL  AVERAGE  AND 
MAXIMUM  ANNAUL  AVERAGE  DUST  CONCENTRATIONS  (UG/M*3) 

COMBINED  AGRICULTURAL  TILLING  AND  WIND  EROSION 
FUTURE  AGRICULTURAL  (FARMER)  LAND  USE  SCENARIO 


siteno 

45  II 
451 
31 

8 

57  III 
60 
21 

38 
16 
19 
18 
56 
571 
32a 
15 
32b 
5711 

13 
17 

46 
37 
81 
1 

251 

26 

35 
34 
22 

52 

4 

5 

47 

36 
67 
27 

48 
30 

39 
2511 

14 

53 

9 

10 
41 
2 

44 

12 


1989 

1988 

2.655 

3.581 

1.468 

1.725 

4.588 

6.598 

1.245 

1.674 

6.649 

9.141 

2.269 

3.037 

5.106 

6.930 

9.320 

11.477 

5.203 

7.045 

4.103 

5.098 

3.967 

5.478 

1.277 

1.713 

2.596 

3.488 

0.823 

1.092 

2.637 

3.555 

1.301 

1.750 

3.376 

4.504 

2.088 

2.665 

1.671 

2.188 

0.928 

1.345 

0.409 

0.492 

0.778 

1.211 

0.600 

0.908 

0.923 

1.440 

1.403 

2.122 

0.538 

0.818 

0.608 

0.885 

1.325 

1.673 

0.805 

1.216 

0.609 

0.922 

0.579 

0.875 

0.580 

0.880 

0.533 

0.805 

0.660 

1.052 

0.477 

0.720 

0.483 

0.736 

0.483 

0.736 

4.985 

7.504 

1.304 

1.874 

0.569 

0.861 

0.914 

1.316 

4.981 

6.845 

2.870 

3.273 

4.085 

5.529 

0.470 

0.856 

3.925 

5.914 

1.997 

3.010 

1987  1986 

1.987  2.467 

1.037  1.289 

3.648  4.350 

0.913  1.170 

5.072  6.207 

1.772  2.087 

3.882  4.745 

6.916  8.283 

3.911  4.848 

3.071  3.610 

3.028  3.713 

0.935  1.201 

2.036  2.406 

0.656  0.826 

1.972  2.450 

0.956  1.224 

2.431  3.189 

1.445  1.935 

1.199  1.555 

0.650  0.831 

0.292  0.361 

0.600  0.677 

0.444  0.533 

0.759  0.850 

1.123  1.271 

0.401  0.478 

0.426  0.541 

0.857  1.115 

0.656  0.737 

0.451  0.542 

0.427  0.514 

0.431  0.516 

0.392  0.475 

0.529  0.606 

0.351  0.424 

0.361  0.429 

0.361  0.429 

3.920  4.497 

0.912  1.123 

0.420  0.506 

0.686  0.792 

3.793  4.669 

1.931  2.552 

3.063  3.834 

0.511  0.460 

3.327  3.599 

1.638  1.832 


1985 

maximum 

2.221 

3.581 

1.272 

1.725 

3.721 

6.598 

1.044 

1.674 

5.483 

9.141 

1.882 

3.037 

4.233 

6.930 

7.581 

11.477 

4.305 

7.045 

3.203 

5.098 

3.285 

5.478 

1.071 

1.713 

2.117 

3.488 

0.831 

1.092 

2.208 

3.555 

1.091 

1.750 

2.819 

4.504 

1.768 

2.665 

1.401 

2.188 

0.775 

1.345 

0.340 

0.492 

0.611 

1.211 

0.482 

0.908 

0.760 

1.440 

1.154 

2.122 

0.432 

0.818 

0.490 

0.885 

1.079 

1.673 

0.667 

1.216 

0.489 

0.922 

0.465 

0.875 

0.466 

0.880 

0.429 

0.805 

0.539 

1.052 

0.382 

0.720 

0.387 

0.736 

0.387 

0.736 

4.060 

7.504 

1.037 

1.874 

0.457 

0.861 

0.736 

1.316 

4.073 

6.845 

2.486 

3.273 

3.355 

5.529 

0.346 

•  0.856 

3.211 

5.914 

1.648 

3.010 

A-RA 

E-17 


For  each  possible  future  receptor,  the  fugitive  dust  concentration  associated 
with  the  adjacent  source  is  listed  in  Table  E-6*  for  wind  erosion,  agricultural  tilling, 
and  heavy  construction.  Fugitive  dust  concentrations  are  also  listed  for  combined  wind 
and  agricultural  tilling  erosion  and  for  combined  wind  and  heavy  construction  erosion. 
Wind  erosion  dominates  the  fugitive  dust  concentration  for  agriculture,  while  heavy 
construction  erosion  dominates  the  fugitive  dust  concentration  for  construction.  Wind 
erosion  dominates  the  agricultural  scenario  but  not  the  construction  scenario,  because 
tilling  operations  are  not  continuous,  while  construction  occurs  for  40  plus  hours  per 
week  for  many  weeks. 

A  list  of  key  assumptions  and  variables  that  contribute  to  uncertainties  for 
emission  rates  and  ISCST  dispersion  results  is  contained  in  Table  E-7  in  the  Baseline 
RA. 
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